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(57) Abstract: Methods of treating one or more condidons associated 
with p3S kinase activity are disclosed comprising administaing to a pa- 
dent in need thereof at least one compound having the fonnula (I): or a 
I^iannaceuticaUy acceptable salt, prodrug, or solvate thereof, wherein R3 
is hydrogen, methyl, perfluoromethyl, methoxy, halogen, cyano, or NH2, 
preferably methyl, and X, Ri through R^* and Z are as described in the 
spedficadon. Advantageously die groups ZR4R5 taken together comprise 
an NH-snbsimted aiyl. 
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METHODS OF TREATING p38 KINASE-ASSOOATED CONDITIONS AND 
P YRROLOTRIAZINE COMPOUNDS USEFUL AS KINASE INHIBrrORS 

Related LnVentions 

5 This a^licalioii claims the benefit of U.S. Provisioiial Application No. 

60/249,877, filed November 17, 2000, and U.S. Provisional AppHcationNo. 
60/310,561, filed August 7, 2001, both of vAnxh are incorporated hs^in by reference. 

Fidd of the Invention 

10 This invention relates to methods of treating conditions associated with p38a 

and p kinases and to pytrolotriazine compounds, more particularly, to pynolotria2ane 
carboxamide and benzanoide compounds usefiil fi)r treating p38 Idnase-assodated 
conditions. 

Backgronnd of the Invention 

IS A large numbo: of cytokines participate in Ihe inflammatory response, 

including lL-l,IL-6,ILr-8 and TNF-a. OveiproductionofcytokinessuchasIL-1 and 

TNF-a are implicated in a wide variety of diseases, including inflammatory bowel 
disease, rheumatoid arthritis, psoriasis, multq)le sclerosis, endotoxin shock, 
osteoporosis, Alzheimer's disease, and congestive heart &ilure, among others [Henry 
20 et d.. Drugs Put . 24:1345-1354 (1999); SaHturo et oL, Curr. Med Ghem.^ 6:807-823 
(1999)]. Evidence in human patients indicates that protein antagonists of cytokines 
are effective in treating chronic inflammatory diseases, such as, for ^cample, ' 

monoclonal antibody to TNF-a (Enbrel) [Rankin et oL, Br. X RheumatoL . 34:334-342 

(1995)], and soluble TNF-a receptor-Fc fiision protein (Etanercq)t) [Moreland et cd.^ 
25 Ann.Intem.Med. , 130:478^86 (1999)]. 

The biosynthesis of TNF-a occurs in many cell types in response to an 
external stimulus, such as, for example, amitogen, an infectious organism, or trauma. 
Important mediators of INF-a production are Ihe mitogn-activated protein (MAP) 
kinases, and in particular, p38 Idnase. These kinases are activated in res^ 

30 various stress stimnli j mdnding hut nnt Kmitftd tn pm iTiflflTnTnfltnif y riyinTriT^ftff^ 

endotoxin, ultraviolet light, and osmotic shock. Activation of p38 requires dual . 
phosphorylation by i;>5tream MAP kinase kinases (MKK3 and MKK6) on threonine 
and tyrosine within a Thr-Gly-iyr motif dharactmstic of p38 isozymes. 
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There are four known isoforms of p38, ie., p38-a, p38p, p38y, and p388. The 

a and P isoforms are e3cpressed in mflammatoiy cells and are key mediators of TNF-a 

production. Inhibiting the p38a and p enzymes m cells results in reduced levels of 

TNF-<x expression^ Also, administering p38a and p inhibitors in animal models of 
5 inflammatory disease has proven that sudi inhibitors are effective in treating Ifaose 
diseases. Accordingly, the p38en:^mess^e an important role in iiiflaminatory 

processes mediated by IL-1 and TNF-a. Compounds fliat reportedly inhibit p38 

kinase and cytokines sudi as IL-1 and TNFhx for use in treating inflammatory 
diseases are disclosed in US Pats. Nos. 6,277,989 and 6,130,235 to Sdos, Inc; US 

10 Pats. Nos. 6,147,080 and 5,945,418 to Vortex Pharmaceuticals Inc; US Pats Nos. 
6,251,914, 5,977,103 and 5,658,903 to SmilhrKline Beecham Corp.; US Pats. Nos. 
5,932,576 and 6,087,496 to aD. Searle & Co.; WO 00/56738 and WO 01/27089 to 
Astra Zeneca; WO 01/34605 to Johnson & Johnson; WO 00/12497 (quinazoline 
derivatives as p38 kinase inhibitors); WO 00/56738 (pyridine and pyrimidine 

15 derivatives for the same purpose); WO 00/12497 (discusses the relationship between 
p38 kinase inhibitors); and WO 00/12074 ^iperazine and piperidine compounds 
useful as p38 inhibitors). 

The present invention provides methods of treating conditions associated with 
p38 kinase activity comprising administering to a patieat in need thereof certain 
20 pyrrolotriazine compounds. The invention further provides select pyrrolotriazme 
compounds, including 5-methyl and 5-iiiflubromethyl pyrrolotriazme-6-carboxamide 

compounds useful as kinase inhibitors, particularly kinases p38a and p. 
Pyrrolotriazine compounds useful as tyrosine kinase inhibitors are disclosed in US 
patent application Sraial No. 09/573,829 filed May 18, 2000, assigned to flie present 
25 assignee. Pyrrolotriazine conq)oundssubstituled with an acidic gn>uprq^ 

having sPLAs-ihhibitory activity are disclosed in WO 01/14378 Al to Shionogi & 
Co., Ltd, published Mardi 1, 2001 in Japanese. Each of tiie potrat q>plications, 
patents, and publications refeired to bsaxm is incorporated herein by reference. 

30 Summary of the Invention 

The instant inv^tion is directed to methods of treating one or more 
conditions associated with p38 kinase activity comprising administering to a patient in 
need thereof one or more pharmaceutically-active compounds having the Formula (I): 

35 
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(0 



or a pharmaceutically acceptable salt, prodrug, or solvate thereoJ^ v^erein: 
5 R3 is hydrogeia, methyl, pafluoromethyl, methoxy, halogen, cyano, or NHjJ 

X is selected from -0-, -0C(=OH -S-, -S(=OH -SO2-, -C(=OK -GO2-, 

-NRio- -NR,oC(=OH -NR,oC(=0)NRii- -NRjoCO^-, -NRioSO^-, 

-NRioSOaNRn-, -SO^NRio- -C0=O)NR,o-, halogfta, nitre, and cyano, or X 
is absent; 

10 Z is selected from 0,S,N, and CR20, wherein v^enZ is CR20, said carbonate 
jfoim an optionally-substituted bicydic aiyl or hetetoaiyl with R4 and R5; 

Ri is hydrogen, -CH3, -OH, "OCH3, -SH, -SCaHj, -0C(=0)R2i, -S(=0)R22, 

-SOJR.22, --SO2NR24R2S, -COJR2,, ■<:(K)JNR24R2s, -NHj, "NRaJRas^ 

-l^SOjNR^, -l^iSOjRaz, -1^24<^ 
15 -NR2iC(=0)NR24R25, halogen, nitro, or cyano; 

R2 is selected fix>n[i: 

a) hydrogen, provided that R2 is not hydrogen if X is -S(=0)-,-S02-, 

-NR10CO2-, or-NR,oS02-; 

b) alkyl, alkenyl, and alkynyloptionaUy substituted m 

20 c) aryl and heteroaiyloptionaUy substituted with up to three R27; and 

d) heterocyclo and cycloalfcyrl optionally substituted with keto (=0), up to 
three R27, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms; or 

e) R2 is absent if X is halogen, nitro, or cyano; 

(1) R4 is substituted axyl, aryl substituted with MBBSOjall^l, substituted heteroaiyl, or 
25 an optionally-substituted bicTclic 7-1 1 membered saturated or unsaturated 

carbocyclic or het^xx^clic ring, and 

R5 is hydrogen, alkyl, or substituted alkyl, except Z is O or S, R5 is 
absent, or alternatively, 
(p) R4 and R5 taken together with Z form an optionally-substituted bicyclic 7-11 
30 memberedarylorheteroaryl; 
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is hydrogen, aUcjrl, substituted alkyl, aiyl, substituted aiyl, het^c^clo, substituted 
heteiocyclo, — NR7Re» -OR7, or halogen; 
R]o and Ruate indepmdentiy selected fiom hydrogen, alkyU substituted alkyl, aryl, 
substituted aryl, cycloalkyl, substituted cydoalkyl, hetecocyclo, and 
5 substituted hetax>cyclo; 

R7, Rg,^R2i, Rm* and R25 are independ^y selected fiom hydrogen, alkyl, substituted 

alkyl, aryl, substituted aryl, heterocylco, and substituted heterocyclo; 
R20 is hydrogen, lower Blkyl^ or substituted alkyl, or R20 may be absent if the carbon 
atom to which it is attached together with R4 and R5 is part of an imsaturated 
10 bicyclic aryl or heteroaryl; 

R22 is alkyl» substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted 
heterocyclo; 

Rjgis selected fiom halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro, cyano, 

-SRjg, -OR28, -NR28R29> -NRjgSOi, -NR28SOJR29, -SO2R28, -BO^NRjjRjp, 

15 -COJl^ -C(=0)R28. -C(=0)NR2sR29, -OC(=0)Ra, -0C(=0)NR2gR^ 

-NR2gC(=0)R», -NRagCOiRas* =N-OH =N-0-alkyl; aryl optionally 
substituted with one to three R27; cycloallcyl optionally substituted with 
keto(=0), one to three R27, or having a carbon-carbon bridge of 3 to 4 carbon 
atoms; and hetorocyclo optionally substituted witii keto (==0), one to three R27, 

20 or having a carbon-carbon bridge of 3 to 4 carbon atoms; wherein Rjj and R29 

are each independently selected fiom hydrogen, alkyl, alkenyl, aryl, aralkyl, 
C3.7cycloalkyl, and Cj^Theterocycle, or may be taken together to form a C^. 
Theterocycle; and \^4ierein each Rjg and R29 in turn is optionally substituted 
with up to two of all^l, alkenyl, halogen, haloall^l, haloalkoxy, cyano, nitro, 

25 amino, hydroxy, alkoxy, alkylthio, phenyl, ben^l, phenylo:!^, and benzyloxy; 

and 

R27 is selected fiom aUcyl, R32, and Ci^aU^l substituted with one to three v^ierein 
eadh group is independently selected fiom halogen, haloall^I, haloalkoxy, 

nitro, cyano, -SR30, -OR30, -NR30R31, -NR30SO2, -J<fR^SO^u -SO2R30, 
30 -SO^NRsoRsi, -CO2R30, -C(=O)R30, -C(=0)NR3oR3i, -^C(=O)R30, 

-<)CX<))NK3oR3i» -NR3oC(=0)R3i, -NR30CO2R31, and a 3 to 7 membered 
carboc^clic or het^xx^clic ring optionally substituted with alkyl, halogen, 
hydroxy, alkoxy, haloalkyl, haloalkos^, nitro, amino, or cyano, wherein R30 
and R31 are eadi independently selected fiom hydrogen, alkyl, alkenyl, aryl. 
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aralkyl, Cs-T^^cloalkyl, and heteroqrcle, or may be taken together to form a C3. 
Theterocycle. 

The inv^xdon is further directed to compounds having suiprismgly 

5 advantageous actlvify as inhibitors of p38 kinases a and pand TNF-a comprising 
compounds of Formula (Q): 




(n). 



and pharmaceutically acceptable salts, prodrugs or solvates theaneo^ ^dn^in: 
10 R3 is methyl or CF3; 
R5 is hydrogen or alkyl; 

Y iS"C(=0)NR2^, ^«l25C(K))NR2f-, -NR^SO^, or -SO^NRjj.; 

R18 andR23 are selected fix>mhydrogm, alkyl^ alkoxy, aiyl» andaxyl substituted wilh 

one to three except Yrbsa Y is -NRssSO^-^ Rjgis Cj^alkyl or aiyl 

IS optionally substituted with one to three Rj,; 

R,3 and R,, at each occurrence are independendy selected fiiom alkyl, halo, 

trifluoromelhoxy, trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, 
thiol, alkylthio, ureido, nitro, cyano, carboxy, carboxyalkyl, carbamyl, 
alkoxycarbonyl, alkylthiono, aiylthiono, arylsulfonylamine, 

20 alkylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamide, and aryloxy, 

\^4leTein each R^ and/or g^)T^ imy be further si^ 
alkyl, alkoxy, aryl, or aialkyl; and 
X, Rj, R2, and R^ are as deJBned above fi»r compounds of Formula (£), 

25 Description of the Invention 

Listed below are definitioDS of various tenns used to describe this 
invention. These definMonss^ply to tiiet^nis as they are used diroughout^ 
spedfication, unless otherwise Umited in specific instances, either individually or as 
part of a larger group. 
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The tenn ""alkyr id^ to strai^t or faranched chain unsubstitated 
hydmcarbongroiq>sofl to 20 carbon atoms, pre^ The 
e3q>iesEdon 'lo alkyr refets to imsubstitiited alkyl gioiq>s of 1 to 4 caibon atoms. 
When a subscript is used with reference to an alkyl or other group, the subscript refers 
5 to the number of carbon atoins that flie group may contain. The term "C^alkyr 
inchides a bond and alkyl groiq)5 of 1 to 4 carbon atoms. 

The teem '"substituted allgrr refers to an allgrl groiq> subsdtuted by one to four 
substituents selected from halo, hydroxy, alkoxy, oxo (=0), alkanoyl, aiyloxy, 
alkanoyloxy, amino, alkylamino, arylamino, aralkylamino, disubstituted amines in 

10 yMch the 2 amino substituents are selected fix)m alkyl, aryl or aralkyl; alkanoylamino, 
aroylamino, aralkanoylamino, substituted alkanoylamino, substituted arylamino, 
substituted aralkanoylamino, thiol, alkylthio, aryl^o, aralkylthio, alkyldiiono, 
aiylthiono, aralkylthiono, alkylsulfonyl, aiylsulfonyl, aralkylsulfonyl, sulfonamido, 
e.g. SO2NH2, substituted sulfonamido, nitrb, cyano, carboxy, carbamyl> e.g. CONH2, 

1 5 substituted carbamyl e.g. CONHallqrl, CONHaryl, CONHaralkyl or cases v/bsr& there 
are two substituents on &e nitrogen selected fom alkyl, aayl or aralkyU 
alkoxycarbonyl, aryl, substituted aryl, guaiddino and substituted or unsubstituted 
heterocyclos, such as indolyl, imidazolyl, finyl, thiec^l, UnazolyU pyuoUdyU pyndyl, 
pyrimidyl and the like. Where the substituent on the alkyl is further substituted, it 

20 will be with alkyl, alkoxy, aryl, or aralkyl 

When the term alkyl is used in connection with another group, as in 
heterocycl oalkyl or cycloalky lalkyl, this means the identified groiq) is bonded directly 
through an alkyl groiq> which may be branched or straight chain. In the case of 
substituents, as in "substituted cycloalkylalkyl," the alkyl portion of the groiq> may, 

25 besides being branched or straight chain, be substituted as recited above for 

substituted alkyl groups and/or the connected group may be substituted as recited 
herein for fliat group. 

The term 'lialogen*' or "halo" refers to fluorine, dilorine, bromine and iodine. 
The term ^aryr refers to monocyclic or bic^clic aromatic hydrocarbon groups 

30 having6to 12 carbon atonis in the ring portion, su(^ as fdienyl^iii^hthyUM 
and diphenyl groups. When the aryl is substituted, eadh ring ofthe aryl may be 
substituted. 

The term "substitutedaryrrefers to anaryl group substituted by one to four 
substituents selected from alkyl, substituted alkyl, halo, trifluoromethoxy, 
35 trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino, alkylamino, 

aralkylamino, dialkylamino, alkanoylamino, fliiol, alkylthio, ureido, nitro, cyano, 
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylfhiono, arylthiono. 
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atylsulfonylamine, sulfonic acid, alkysulfonyl^ sulfonamido, and aiyloxy. Hie 
substituent msy be furliier subsdtuted by hydroxy^ alkyl, alkoxy, aiyl, substituted aiyl, 
substituted alkyl or aralkyL 

The term '"aialkyr refers to an atyl group bonded directly through an alkyl 
gn>up, such as beiizyl, wherein the alkyl groiipim In 
the case of a "substituted aralkyl," the alkyl portion of the gtaup may, besides being 
branched or straight chain, be substituted as recited above for substituted alkyl groups 
and/or Iheaxyl portion may be substituted as redted for substituted ai^ Thus,the 




term "optionally substituted benzyl" refers to the group R , wherein 

10 each R grooip may be hydrogen or may also be selected firom alkyl, halogen, cyano, 
nitro, amino, hydroxy^ sSkoxyy alkyllbio, phenyl, ben^l, phenyloxy, and benzyloxy, 
and other groiq)S recited above. At least two of tiiese "R" groins should be hydrogm 
and preferably at least five ofthe "Regroups is hydrogen. A preferred ben2ylgroiq> 

involves the alkyl-portion being tH:andied to define ^— ^ . 

15 Thetenn"heteroaryr*refersto anaroiiiaticgrox5)fore3cample, v^chisa4 

7 membered monocyclic, 7 to 1 1 membered bicyclic, or 10 to 15 membered tricyclic 
ring syst^n, \^iuch has at least one heteroatom and at least one carbon ato^ 
containing ring. Each ring of &e hetearoaryl grot^ containing a heteroatom can c^ 
one or two oxygen or sulfur atoms and/or fiom one to feur nitrogen atoms, provided 

20 that the total number of heteroatoms in each ring is four or less and each ring has at 
least one carbon atonu The fesed rings completmg the bicyclic and tricy di c groups 
may contain only carbon atoms and may be saturated, partially saturated, or 
unsaturated. The nitrogen and sulfur atoms may optionaUy be oxidized and the 
nitrogen atoms may optionally be quatomized Heteroaryl groups vMcix are bicyclic 

25 or tricyclic must include at least one fully aromatic ring but the other fused ring or 
rings may be aromatic or non-aromatic. The heteroaryl group may be attached at any 
available nitrogen or carbon atom of any ring. 

A "substituted heteroaryr has one to four substitueots on any one or more of 
the rings pomprising the heteraryl group. The substituents may be selected fiom those 
30 recited below for heterocycle groups. 



wo 02/40486 



PCT/DS0iy49982 



Exemplaiy monocyclic hetezoazyl groups include pyrrolyl, pyrazolyl, 

pyrazolinyl, inaidazolyl, oxazolyl, isoxazolyl, tbiazol^^ N ), thiadia23olyl, 
isotiiiazolyl, fbranyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyU 
pyridazinyl, triazinyl and the like. 

5 Exemplajybiq5rcUchet)eroaiylgroiq)sincM 

beozodipxol^ benzoxaxolyl, benzoftuenyl, quinolinyl, tetrahydroisoquinolinyl, 
isoqidnoliz^l, benzimidazolyl, benzopyianyl, indolizinyl, bmzofizzanyl, chromonyl, 
coumarinyl, benzopyranyl^ cumoliayU qtubooxalinyl, indazolyl, pyxrolopyridyl, 
finopyridioyl, diliydioisoindolyl, teirahydroqinnolinyl and Ibe like. 

1 0 Exemplaiy tricyclic hetooaiyl groups include carbazolyl, beuddolyl, 

phenanthiollinyU acridinyl, phenanfhridinyl, xanfhenyl and the like. 

The temi ^'alkenyr le&rs to straight or branched diain hydrocarbon groiq>s of 
2 to 20 carbon atoms, preferably 2 to IS carbon atoms, and most prefer^ . 
carbon atoms, having one to four double bonds. 

1 5 TTie term "substituted alkenyl" refers to an alkenyl group substituted by one to 

two substituents selected fiom halo, hydroxy, aSkoxy^ alkanoyl, alkanoyloxy, amino, 
alkylamino, dialkylamino, alkanoylamino, thiol, alkylfhio, alkylfhiono, alkylsulfonyl, 
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino, and 
substituted and unsubstituted heterocycles, including indolyl, imidazolyl, fiiiyl, 

20 thienyl, Ihiazolyl, pyrrolidyl, pyridyl, pyrimidyl and the like. 

The term "'alkynyr refers to straight or branched chain hydrocarbon groiqps of 
2 to 20 carbon atoms, prefei:abty2 to 15 carbon atoms, and most pref^iably 2 to 8 
carbon atoms, having one to four triple bonds. 

Hie term ''substitated alkynyP refers to an allgiiyl groiq> substituted by a 

25 substituent selected fiom halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino, 

alkylamino, dialkylamino, alkanoylamino, thiol, allgrlthio, alkyltfaiono^ alkylsulfenyl, 
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino and 
substituted or unsubstituted heterocyclo, e.g. imidazolyl, fuiyl, thienyl, thiazolyl, 
pyrrolidyl, pyridyl, pyrimidyl and Ae like, 

30 The term "cycloalkyr refers to a saturated or partially unsaturated non- 

aromatic cyclic hydrocarbon ring system, preferably containing 1 to 3 rings and 3 to 7 
carbons per ring \^ch may be further fused with an unsaturated C3-C7 carbocylic 
ring. Exemplary groiq)s include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cycloctyl, cyclodecyl, cyclododecyl, and adamantyl. A ""substituted 
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cycloallsyr is substituted vAUx one or more alkyl or substituted alkyl gfovxps as 
described above, or one or more groiq)s described above as alkyl suhstituents. 

The terms ^eterocycle*', 'lieterocyclic" and ^lietecocyclo" each refer to a fully 
saturated or unsaturated, aromatic or nonaromatic <^clic groiq), for example, \^ch is 
5 a 4 to 7 membered monocyclic^ 7 to 11 membered:bicyclic, or 10 to IS membered 
tricyclic ring system, v^ch has at least one heteroatom in at least one caibon atom- 
containing ring. Thus, the term 'lieterocyde'' includes heteioaiyl groiq>s as described 
above. Each ring of the heterocyclic groxq) containing a heteroatom may have 1, 2 or 
3 heteroatoms selected from nitrogen atoms, oxygen atoms and sutfor atoms, ^ere 

10 the nitrogen and sulfur heteroatoms may also optionally be oxidized and the nitrogen 
heteroatomsmay also optionally be quatemized. The heterocyclic group may be 
attached at any heteroatom or carbon atom. 

Exemplary monocyclic het^cyclic groiq>s include pycrolidinyl, pyrrolyl, 
indolyl, pyrazolyU oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, 

15 oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, 
isotiiiazolyl, isofhiazolidinyl, fuiyl, tetrahydrofinyl, fhienyl, oxadiazolyl, piperidinyl, 
piperazinyl, 2-oxopq)ecazinyl, 2-oxopipezidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl, 
azqpinyl, 4-piperidonyl, pyridyl, N-oxo-pyridyl, pyrazmyl, pyrimidinyl, pyrida2anyl, 
tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamoipholinyl sulfoxide, 

20 tiiiamorpholinyl sulfone, 1,3-dioxolane and tetrahydro-l, 1-dioxothienyl, dioxanyl, 
isothiazolidinyl, tfaietanyl, thiiianyl, triazinyl, and triazolyl, and the like. 

Exemplary bicyclic hetrocyclic groups include 2,3-dihydro-2-oxo-lH-indolyl, 
benzolhiazolyl, benzoxazolyl, beozothienyl, quinuclidinyl, quinolinyl, quinoUnyl-N- 
oxide, tetrahydroisoquinolinyl, isoquinoliayl, benzimidazolyl, benzopyranyl, 

25 indolizinyl, benzofutyl, chromonyl, coumarinyl, dnnolinyl, quinoxalinyl, indazolyl, 
pyirolopyridyl, furopyridinyl (sudi as fi]n>I23-c]pyridinyl, fim>[3,l-b]pyiidinyl] or 
fijro[23-b]pyridinyl), dihydioisoiadolyl, dihydroquinazoUnyl (such as 3,4-d]hydro-4- 
oxo-quinazolinyl), benzisothiazolyl, beozisoxazblyl, benzodiazinyl, beuzoftrazan^d, 
benzothiopyranyl, benzotriazolyl, ben^yrazolyl, dihydrobenzofuiyl, 

30 dihydrobenzothienyl, dihydrobenzothiopyianyl, dihydrobenzotiiiopyranyl sulfon^ 
dihydrobenzopyranyl, indolinyl, isochromanyl, isoindolinyl, naphtfayridinyl, 
phthalazinyl, piperonyl, purinyl, pyridopyiidyl, quinazolinyl, tetrahydroqpnnolinyl, 
tbienofuiyl, thienopyridyl, thienothi^yl, and the like. 

Also included are smaller hetenxryclos, such as epoxides and aziridines. 

35 A "substituted heterocycle** will be substituted with one or more alkyl or 

aralkyl groiq>s as described above, and/or one or more groups described above as 
alkyl suhstituents. 
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Unless otherwise indicated, ^^^^ refeience is made to a spedfically-named 
heterocyclo or heteroaiyl, the lefermce is intended to include fliose systems having 
the TnflYiTniim niunber of non-cumnladve double bonds or less than that maYini iim 
- number of double bonds. Tbus, for example, Ifae tmn *^qp±ioline'' 
5 isoquinoline and tetrahydioisoqumoline. The tenn "diazepine" refers to a heterocyclo 
ring having at least one seven atom ring with two nitrogen atoms in the seven 
membered ring, including a fully saturated or unsaturated diazepine. 

The term 'lieteroatoms" shall iaclude oxygen, sulfur and nitrogen. 

The temi "haloalkyr means an alkyl having one or more halo substttuenls 

1 0 The term ""p^uoromelhyr means a methyl groiq> substituted by one, two, or 

IhreefluoroatonciS. le, CH2F,CHF2andCF3. Ihe term ^erfluoroaU^r means an 
allsyl group having finm one to five fluoro atonois, such as pentafluoroediyL 

The term '^haloalkoxy^ means an eSkoxy group having one or more halo 
substituents. For example, "haloalko^ includes -OCF3. 
1 S The term '"carbocyclic" means a saturated or unsaturated unsaturated 

monocyclic or bicyclic ring in \^hich all atoms of all rings are carbon. Thus, the term 
includes cycloalkyl and aryl rings. The carbocyclic ring may be substituted in vsdiich 
case fko substituents are selected fit)m ftiose recited above for cycloalkyl and aryl 
groiQ>s. 

20 When the term "^msaturated'' is used h^in to refer to a ring or groiQ), the ring 

or groi^ may be fully unsaturated or partially unsaturated 

Definitions for the various other groiq)s that are recited above in connection 
with substituted alkyl, substituted alksnyl, substituted alkynyl, substituled aiyl^ 
substituted heterocycle, substituted cycloalkyl, and so forth, are as fi>llows: alkoxy is 

25 -OR', alkanoyl is -C(=0)R', atyloxy is -OAr, alkanoyloxy is -OC(==0)R', amino is 
-NH2, alkylamino is -NHR\ arylamino is -NHAr, aralkylafoino is -NH-R^'-Ar, 
disubstituted amine or dialkylamino is -NRTl**, alkanoylamino is -NH-C(=0)R^ 
aroylammo is -NH-C(=0)Ar, aralkanoyiamino is -NH-C(0)R'*-Ar, thiol is -SH, 
alkyhhio is -SR% aiyllhio is -S Ar, aralkylthio is -S-R^-Ar, alkyltfaiono is -S(=0)R% 

30 arylftiono is -S(=0)Ar, aialkylftiono is -S(=0)R*-Ar, allqrlsul&nyl is -SO^^", 
aiylsulfonyl is -SO^^^, arylsulfonylamine is -NHSO^q^Ar, alkylsulfonylamine is 
-NHSOjR", aralkylsulfonyl is -SO^^yR'^Ar, sulfonamide is -SO^NHj, nitro is -NO2, 
carboxy is -CO2H, carbamyl is -CONH2, substituted carbamyl is -C(=0)NHR' or 
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-C(=0)NR^^ alkoxycarbonyl is -C(=O)0R% carboxyalkyl is -R^-CO^H, , sulfonic 

W 

-^^-C— NH2 

acid is -SO3H, aiylsulfonylamine is -NHSO^i^, guanidiDO is H • and 

O 

— N— C— NH2 

ureidois H , >?vheremR'is alkyl as defined above^R'' is alkylene 

defined above^ R^ and R** aie selected fiom a]kyl» aiyl, and aralkyl, Ar is an aiyl as 
5 defined above, and 9 is 2 or 3. 

Throughout liie spedficadon, groiq>s and substituents thereof may be diosen 
by one skilled in llie field to provide stable moieties and conopounds. 

The compounds of Fotmula Q may form salts wbich are also \nthin the scope 
of tins invention- Phannaceutically acceptable (ie. non-toxic, physiologically 

10 acceptable) salts are preferred, although other salts are also useful, e.g., in isolating or 
purifying the compounds of this invention. All references to compoxmds of Formula 
(I) herein are intended to include without limitation compounds of Formulae (la) to 
(K) as well as compounds of Formula QI) and (]Ia)-(IIh). All references to 
compounds of Formula (Q) are intended to include compounds of Formulae (Ila) to 

15 (Dh). 

Ihe compounds of Formula (T) may form salts with alkali metals such as 
sodium, potassium and lithium, with alkaline earth metals sudi as caldum'and 
magnesium, with organic bases such as dicydohescylamine, tdbutylamine, pyridine 
and anuno adds such as arginine^lysme arid the like. Suchsalts can be finmed as 
20 known to those skilled in the art 

The compounds for Formula (I) may form salts with a variety of organic and 
inorganic acids. Such salts include those formed with hydrogen chloride, hydrogen 
bromide, methanesulfonic acid, sulfiiric acid, acetic add, trifluoroacetic acid, oxalic 
add, maleic acid, b^ozenesulfonic acid, toluenesulfonic acid and various oth^ (e,g., 
25 nitrates, phosphates, borates, tartrates, citrates, succinates, benzoates, ascorbates, 

salicylates and the like). Sudi salts can be formed as known to those skilled in the art 

Salt forms of the conq>ounds may be advantageous for improving the 
compound dissolution rate and oral bioavailability. For sdect compounds of Formula 
(I), mesylate and/or bisulfite salts were successfoUy obtained (see, e.g.. Example 125 
30 h^in). Both mesylate arid bisulfote salts w^ found to be iion-hygroscopic,hi^y 
water soluble, and stable in solid state 

In addition, zwitterions C'iuner salts") may be formed. 

All stereoisomers of the compounds of the instant invention are contemplated, 
erdier in admixture or in pure or substantially pure form. The definition of 
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coxspounds according to the inv^ition embraces all Ihe possible stereoisomers and 
thdrmixbires. It embraces the racenuc forms and llie isolated optical isoni^h^^ 
the specified activity. The racemic forms can be resolved by physical methods, such 
as, for example, Pactional crystallization, separation or crystallization of 
5 diastereomeiic derivatives or separation by chiral colimm chrornatograp The 
individual optical isomers can be obtained from the racemates from the conventional 
methods, such as, for example, salt formation with an optically active acid followed 
by crystallization. 

Compounds of the Formula (T) may also have prodrug forms. Any compound 
10 that will be converted in vivo to provide the bioactive agent ft e. , the compound for 
formula I) is a prodrug within the scope and spirit of fhe invention. 

Various forms offHodnigs are well known in the art For examples of such 
prodrug d^vatives, see: 

a) Design of Prodragy, edited by H. Bund^ard, (Elsevier, 198S) and 
15 Methods in Enzymology. Vol.42, p. 309-396, edited by KL Widder, et al. (Acamedic 

Press, 1985); 

b) A Textbook of Drag Design and Development, edited by Krosgaard- 
Larsen and R Bundgaard, Chapter 5, ^Design and Application of Prodrugs," by H. 
Bundgaard,p. 113-191 (1991); and 

20 c) a Bundgaard, Advanced Drag Delivery Reviews, 8, 1-38 (1992), 

each of \^ch is incorporated herein by reference. 

It should further be understood that solvates (e.g., hydrates) of the compounds 
of Formula Q) are also with the scope of tiie presmt inv^tion. Methods of solvation 
are generally known in the art 

25 

Preferred Compoonds 

Preferred embodiments of the invention comprise preferred compounds of 
Formulae (I) and (IT), and methods of treating conditions associated with p38 kinase 
activity comprising administering preferred compounds of Formulae (Q and (H). 
30 Preferred compounds are those having Formula 0D> 
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and phannaceutically accq>table salts> prodrugs^ or solvates tfaereoi^ wherein: 
R3is methyl, -CF3, or-OCFj , 

X is selected fi:om -C(K))- -C02-> -NRioC(N3 
5 absent; 
ZisN; 

Ri is hydrogen, -CH3, -OH, -OCK^ -SH, --SCH3, -OC(=0)R2„ -S(0)R22, 

-SO2R22, -SO2NR24R25, ^OjRji, -C(=0)NR24R25> -NHj, --NR21SO2NR24R25, 

-NR21SO2R22. -'NR24C(==0)R25, -NR24C02R25* -NR2jC(0)NR24l^, halogen, 
10 nitro, or cyano; 

R2 is hydrogen, C^^alkyl, substituted C,^alkyl, aiyl, aralkyl, substituted aryl, 
substituted aralkyl, cycloalkyl, substituted cycloalkyl, heterocycle, or 
substituted heterocycle, or optionally-substituted cycloalkylall^l or 
heterocycloalkyl; 

IS R4 is aiyl or heteroaiylsubstitated with one R22 and zero to three R13; 
R5 and Rio independently are selected £rom hydrogen and lower alkyl; 
R« is hydiog^ alkyl, substituted alkyl, aiyl, substituted aiyl, hetraxx^clo, substituted 

heterocydo, -NR/Rg, -OR7, or halogen; 
R]2 is carbamyl, sulfonamido, arylsulfonylamine, or ureido, eadi of which is 
20 optionally substituted with iq> to two of hydroxy, allsyl, substituted alkyl, 

alkoxy, aryl, substituted aiyl, and aralkyl, or R^ is alkylsulfonylamine; 
Ri3 at each occurrence is 2ndq)endently selected fix>m alkyl, siibstituted alkyl, halo, 

tiifluoiomeflioxy, tiifluoromelhyl, ■-OR,4, -C(=0)alfcyl, -C)C(=0)alkyl, 

-NRisRifi, -SRi5, -NO2, -CN, -CO2R15, ^ONH2. -SO3H, -S(=0)alkyl, 

25 -S(=0)aryl, --NHSOj-aryl-Rj^, -NHSOa-alkyl, -SOjNHRn, -COliHR^j, and 

-NHCX=0)NHR„; 
R,4 is hydrogen, alkyl, or aiyl; 
Ri5 is hydrogen or alkyl; 
Rjgis hydrogen, alkyl, aralkyl, or alkanoyl; 
30 R|7 is hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryl, substituted aryl, or 

aralkyl; 

R7, Rg, R,D, Rn, R2], R24, and R2S are independently selected &om hydrogen and alkyl; 
and R22 is alkyl or substituted alkyl. 
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La compounds of Fonnula (I), piefeiably the groiq> is methyl, 
trifluoromethyl, or methoxy, most preferably methyl; X is preferably -<J02-, 

-NR,oC(=OH or -C(=0)NRio-, more preferably --C(=0)NHs Z is preferably N; R4 
is preferably substituted aryl or substituted heteroaryl, more preferably phenyl 
5 substituted with at least one of carbamyl, substituted carbamyl, arylsulfonylamido> 
substituted arylsulfonylamido, ureido, or substituted ureido, and optionally substituted 
with one or two Cj^alkyl or halogen. Most preferably R4 is phenyl substituted willi at 
least one of -<:(=<))NHO(C,^aIkyl) or "<X=0)NH(optionally substituted phmyl), and 
also is optionally substituted with C^^alkyL R5 is preferably hydrogen or lower alkyU 
10 morei»:ef^:ablyhydn>g^ 

In preferred compounds, and R^may be selected fix)m groups of 
substituents as defined heidn; howeva, advantageously they are selected fix>m 

hydrogen, CH3, -01^ -OCH3, halogen, nitre, and cyaoo, and most preferably R] and 
15 R^ are hydrogen. Rj preferably is alkyl, aryl, substituted aryl, aralkyUsubstitu^ 
aralkyl, hetCToaryl, or substituted heteroaryl, more preferably straight or branched Cj. 
galkyl or optionally-substituted ben2yL The mesylate salt is the preferred form of salt 



and pharmaceutically acceptable salts, prodrugs, or solvates thereof wherein: 
R3 is methyl, -CF3, or -OCH3; 
X is -C(=0)NRio- -^NR^oCCOH -<3H)>-, or -COj-; 
25 Y is -C(=0)NH-, -NHC(=0)NH-, or -NHSOj-; 
R^o is hydrogen or lower all^l; 



Accordingly, preferred compounds forther comprise those having the 



20 Formula (n). 



(Rl3)n 
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Ri 8 is selected fix)m hydrogen, alkyl, alkoxy » aiyl, and aiyl substituted "witti one to 
tihree R^, accept lhat ^en Y is -NHSO2-, Rigis "-C,^alkyl, aiyl or aiyl 
substituted with 

Ri 3 is attached to any available carbon atom of phenyl ting A and at each occurrence is 
5 independently selected fiom alkyi, substituted aDsyl, halo, trifluoromethoxy, 

trifluoromethyl, -OR14, -C(0)alkyU -OC(=0)alkyl, -NRijRj^, -SR,5, -NO2, 

-CN, -COJElis, -CONH2, -SO3H, -S(=0)alkyl, -S(=0)aryl, -NHSO^aryl- 

Ri7, -SOjNHRn, -CONHRn, and •4^C(==0)>IHRi7; 
R,4, Ri5, R,6 and R,^ are hydrogen or alkyl; 
10 Ri9 at each occurrence is selected fix)m aliy 1, halo, trifluoromethoxy, trifluoromethyl, 
hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano, 
carboxy, carboxyalkyl, carbamyl, alkoxycaibonyl, alkylthiono, arylthiono, 
aiylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy, 
wherein each group Rj, may be further substituted by hydroxy, alkyl, alkoxy, 
IS aryl,oraia]kyl; 
/tisO, 1 or2,and 

R„ R2 and R^ are as defined above for compounds of Formula (J). 



More preferred are compounds having the Formula (Qa) or (Hb): 




and pharmaceutically acceptable salts, prodrugs, or solvates thereoj^ wherein: 
R3 is methyl; 

25 Ri and Rjq are hydrogen or -CH3; 

Rj is selected from hydrogen; straight or branched Cj^alkyl; cycloalkyl optionally 

substituted with keto and/or up to two R27; phenyl optionally substituted with 
itp to two R27; heterocycle optionally substituted with keto and/or iq) to two 
R27; and Ci^alkyl substituted wilfa isp to three of halogen, trifluoromelhyl. 
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cyano, ORjg, NRagRzp* COjRjg, aryl, heteiocycle^ and/or cycloalkyl, wherein 
the aiyl, heteiocycle» and/or cycloalkyl in turn are optionally substituted with 
up to two of halogm» hydroxy^ alkoxy, haloalkyl» haloalkoxy, nitro, cyano and 
alkyl; 

5 Rig is hydroxy, Ci^alkoxy, phenyl, or phenyl substituted with one or two R^p; 

Rj3 and Rj, are selected fiom lower alkyl, halogen, tiifhiorometfaoxy, trifluoromethyl, 

hydroxy, Cj^alkoxy, nitro, and cyano; 
R27 at each occurrence is indq)radently selected fiom hydrogen, alkyl, 

trifluoromethyl, trifluoromefhoxy, halogen, cyano, nitro, amino, hydroxy, 
10 alkoxy, phenyl, ben2yl, phenyloxy, and benzyloxy; 

R28 and R29 at each occurrence are independently selected fiom hydrogoi, alkyl, 

alkenyl, phenyl, and ben^l; and 
nisO, 1 or 2. 

1 5 When Rj is a heterocyclo, advantageously it is selected from diazepinyl, 

morpholinyl!, piperidinyl, and pyrroUdinyl, said hetotocycle bemg optionally 
substituted with Q^alkyl, phenyl, and/or benzyL 

Most preferred are conq)ounds having the formula, 

20 




in which Rja^ and are hydrogen, CB^ OH, OCH3, CF3, cyano, or halogen, R^' is 
C^^alkyl or optionally substituted benzyl, R33 is lower alkyl, and n is 0 or 1 . 

25 

Utility 

The compounds of the invention are selective inhibitors of p38 kinase activity, 
and in particular, isoforms p38a and p38p. Accordingly, compoimds of formula (I) 
have utihty in treating conditions associated with p3 8 Idnase activity^ Such 
30 conditions include diseases in \^^ch cytokine levels are modulated as a consequence 
of intracellular signaling via p38, and in particular, diseases that are associated with 
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an overproduction of csrtokines IL- 1, IL-4, IL-8, and TNFkx. As used herein, the 
tenns 'treating'' or 'treabmenf encompass either or both responsive and prophylaxis 
measures, cg.^ designed to inhibit or delay the onset of the disease or disorder, 
achieve a full or partial reduction of the symptoms or disease state, and/or to alleviate, 
S ameliorate, lessen, or cuie the disease or disorder and/or its symptoms. When 

reference is made herein to mhibition of '"p-SSo/p kinase," this means that eittier p38a 

and/or p38p kinase are inhibited Thus, reference to an IC50 value for mhibiting p- 

3 8 ce^ kinase means that the compound has sudi effectiveness for inhibiting at least 

one oi, or bolhi o^ p38a and p38p kmases. 

10 In view of their activity as inhibitors of p-3 Soe^J kinase, compounds of 

Formula Q) are useful in treating p-38 associated conditions including, but not limited 
to, infiammatoiy £seases, autoimmune diseases, destructive bone discnrdeis, 
proliferative disordocs, angiogenic disoid^ mfectious diseases, neurodeg&oerative 
diseases, and viral diseases. 

1 5 More particularly, the specific conditions or diseases that may be treated with 

the inventive conxpounds include, without limitation, panoeatitis (acute or chronic), 
asthma, allergies, adult respiratory distress syndrome, chronic obstructive pulmonary 
disease, glomerulcmephritis, iheomatoid arthritis, systemic Iqpus ^rythimatosis, 
scloxKlerma, chronic thyroiditis. Grave's disease, autoimmune gastritis, diabetes, 

20 autoimmune hemolytic anemia, autoimmxme neutropenia, thrombocytopenia, atopic 
d^matilis, duonic active hepatitis, myasthenia gravis, multiple sclarosis, 
inflammatory bowel disease, ulcarative colitis, Crohn's disease, psoriasis, graft vs. 
host disease, inflammatory reaction induced by endotoxin, tuberculosis, 
atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis, Reiter's syndrome, 

25 gout, traumatic arflmtis, rubella arthritis, acute synovitis, panarcatic p-ceD disease; 
diseases characterized by massive neutrophil infiltration; rheumatoid spondylitis, 
gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary 
inflammatory disease, silicosis, pulmonary sarcoisosis, bone resorption disease, 
allograft rejections, fever and myalgias due to infection, cachexia secondary to 

30 infection, meloid fermation, scar tissue formation, ulcerative colitis, pyresis, 

influraza, osteoporosis, osteoartiiritis and multiple myeloma-related bone disord^, 
acute myelogenous leukemia, chronic myelogenous leukemia, metastatic melanoma, 
Kaposi's sarcoma, multiple myeloma, sepsis, sq)tic shock, and Shigellosis; 
Alzheimer's disease, Parkinson's disease, cerebral isdiranas or neurodegenerative 

35 disease caused by traumatic isgury; angiogenic 'disorders including solid tumors, 
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ocular neovasculization, and in&trtile haemangLomas; viial diseases iiicluding acute 
hepatilis infection including hepatitis A, hepatitis B and hq)atitis C), HIV infection 
and CMV retinitis, AIDS< ARC or malignancy, and hexpes; stroke, myocardial 
ischemia, ischemia in stroke heart attadcs, organ hyposia, vascular hyperplasia, 
5 cardiac and renal reperfusion iiyury, thrombosis, cardiac hypertrophy, tiirombin- 
induced platelet aggregation, endotox^nia and/or toxic shock syndromic, and 
conditions associated with prostaglandin endoperoxidase syndase-2. 

In addition, p38 inhibitors of this invention inhibit the expression of inducible 
pro-f nfl ammatory proteins such as prostaglandin endoperoxide synthase-2 (PGHS-2), 

10 also referred to as cyclooxygenase-2 (COX-2). Accordingly, additional p3 8- 

associated conditions include edema, analgesia, fever and pain, such as neuromuscular 
pain, headache, pain caused by canc^, dental pain and arthritis pain. The inventive 
compounds also may be used to treat veterinary viral infections, such as lentivirus 
infections, including, but not limited to equine infectious anemia virus; or retro virus 

15 infections, including feline immunodeficiency virus, bovine immunodeficiency virus, 
and canine immunodeficiency virus. 

When the terms "p38 associated condition'' or "p38 associated disease or 
disorder^ are used herein, each is intended to encompass all of the conditions 
identified above as if repeated at length, as well as any other condition that is affected 
20 by p38 kinase activity. 

The present invention thus provides methods for treating such conditions, 
conq>rising administering to a subj ect in need thereof an efiEective amount of at least 
one compound ofFormula (I) or a salt thereof The methods of treating p38 kinase- 
associated conditions may comprise administering compounds of Formula (Q alone or 

25 in combination with each other and/or other suitable thexapeotic agents useful in 
treating such conditions. Exemplary of such other therapeutic agents include 
corticosteroids, roUprani, calphostin, QSAIDs, 4-substituted imidaz© 
A]quinoxalines as disclosed in US Pat No. 4,200,750 and in S. Ceccarelli et al, 
^^Imidazo[l,2-<i]quinoxalin-4-amines: A Novel Class ofNonxanthineAjrAdenosine 

30 Receptor Antagonists^ European Journal of Medicinal Chemistry Vol. 33, (1998), at 
pp. 943-955; Interleukin-10, glucocorticoids, salicylates, nitric oxide, and other 
immunosiQ)pressants; nuclear translocation inhibitors, such as deoxyspergualin 
(DSG); non-steroidal antiinflammatory drugs (NSAIDs) such as ibiqnrofen, celecoxib 
and ro&coxib; steroids sudi as prednisone or dexamethasone; antiviral agents sudi as 

35 abacavi]^ antiproliferative agents such as mediotrexate, lefiimomide, FK506 

(tacrolimus, Prograf); cytotoxic drugs sudi as azathiprine and cyclophosphamide; 
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TNF-a inhibitors such as tenidap, anti-TNF antibodies or soluble TNF receptor, and 
rapamycin (sirolimus or Rq)aniune) or derivatives thereof 

The above other therapeutic agents, v/hon employed in combination with 
the compounds of the present invention, may be used, for example, in those amounts 
5 indicated in flie Physicians' Desk Refoence (PDR) or as otherwise detamined by one 
of ordinary skill in the art In the methods of tiie present invention, such other 
Iher^eutic agent(s) may be admmisteied prior to, simultaneously with, or following 
the administration of the inventive compounds. 

The present inv^ition also provides pharmaceutical compositions capable 
10 of treating p38-kinase associated conditions, incluxling TNFki, IL-1, and/or IL-8 
mediated conditions, as described above. The inventive compositions may contain 
other therapeutic agents as described above and may be formulated, for example, by 
^ploying conventional solid or liquid vehicles or diluents, as well as pharmaceutical 
additives of a type appropriate to &e mode of desired administration excipients, 
IS binders, preservatives, stabilizers, flavors, etc.) according to tedmiques such as those 
well known in the art of pharmaceutical formulation. 

The compounds of Fonnuk (I) may be administered by any means suitable 
for the condition to be treated, whidi may depend on the need for site-specific 
treatment or quantity of drug to be delivered. Topical administtation is generally 

20 preferred for skin-related diseases, and systoaiatic treatment preferred fer cancerous or 
pre-canccsroiisconditions,altfa0ugjhotfa^modesof deUvery arecontei^ For 
example, the compounds may be delivered orally, such as in the ferm of tablets, 
capsules, granules, powders, or liquid formulations including syrups; topically, such 
as in the form of solutions, suspensions, gels or ointments; sublingually; bucally; 

25 parenterally, such as by subcutaneous, intravenous, intramuscular or intrastemal 

injection or infusion techniques (e.g:, as sterile injectable aq. or non-aq. solutions or 
suspensions); nasally such as by inhalation spray; topically, such as in the form of a 
Q:eam or ointmmt; rectally such as in the form of siqipositories; or liposomally. 
Dosage unit formulations contmung non-toxic, pharmaceutically acceptable vehicles 

30 or diluents may be administered. The compounds may be administered in a form 
suitable for immediate release or extended release. Immediale release or extended 
release may be achieved with suitable pharmaceutical compo^tions or, particularly in 
the case of ^ctmded release, with devices such as subcutaneous implants or osmotic 
pumps. 
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Exemplaiy compositions for topical administradon include a topical carri^ 
such as PLASHBASE® (mineral oil gelled with polyethylene). 

Exemplaiy composHions for Qtal administration include sus^^ 
may contain^ for example^ microcEystalline cellulose for imparting bulk, alginic acid 
S or sodium alginate as a suspending agool, methylcellulose as a viscosity CThancer> and 
sweeteners or flavoring agents siidi as those known in the art; and immediate release 
tablets wfaidi may contain, for example, miciociystalline cellulose, dicaldum 
phosphate, starch, magnesium stearate and/or lactose and/or oth^ exdpients, bind^ 
extendeis,disintegrants, diluents and lubricants such as those kn^ The 

10 invrative compounds may also be orally delivered by.sublingual and/or buccal 

administration, with molded, compressed, or freeze-dried tablets. Exemplary 
compositions may iaclude fest-dissolving diluents such as mannitol, lactose, sucrose, 
and/or cyclodextrins. Also included in such formulations may be high molecular 
weight excipients such as celluloses (AVICEL®) or polyethylene glycols (PEG); an 

IS excipient to aid mucosal adhesion such as hydroxypropyl cellulose (EIPQ, 

hydroxypropyl methyl cellulose (EIPMC), sodium carboxymethyl cellulose (SCMC), 
and/or maleic anhydride copolymer (e.g:, GANTTREZ®); and agmts to control release 
sudh as polyacrytic copolymer (e.g:,CARBOPOL 9^^ Lubricants, ^dants, 
flavors, coloring agents and stabilizers may also be added for ease of fibrication and 

20 use. 

Exemplary compositions for nasal aerosol or inhalation administration 
include solutions vMch may contain, for example, benzyl alcohol or other suitable 
preservatives, absorption promoters to rahance absorption and/or bioavailability, 
and/or other solubilizing or dispersing agents sudi as those known in the art 

25 Exemplary compositions for.parmteral administration include injectable 

solutions or suspensions \>^ch may contain, for example, suitable non-toxic, 
parenterally acceptable diluents or solvents, such as mannitol, l^-butanediol, wat^. 
Ringer's solution, an isotonic sodium diloride solution, or oth^ suitable dispersing or 
wetting and suspending agents, including synthetic mono~ or diglyceride^ and &tty 

30 acids, including oleic add. 

Exemplary compositions for rectal administration include suppositories 
v^ch may contain, for example, suitable non-irritating excipirats, such as cocoa 
butter, synthetic gly ceride esters or polyethylene glycols, which are solid at ordinary 
temperatures but liquefy and/or dissolve in the rectal cavity to release the drug. 

35 The effective amount of a compound of the present invention may be 

detemuned by one of ordinary skill in the art, and includes exemplary dosage amounts 
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for a ft^aTTiTTifll of fix>m about 0.05 to 100 mg/kg of body wdgjst of active compound 
per 6sy, vMch may be administered ia a single dose or in the form of individual 
divided doses»sudi as fix>ml to 4 times p^ day. Iti^villbeund^stoodlfaatthe 
spedfic dose level and fiequency of dosage for any particular subject may be varied 

5 and will deprad upon a variety of factors, including the activity of the specific 

compound employed, the metabolic stability and length of action of that compound, 
the species, age, body weight, general health, sex and diet of the subject, the mode and 
time of administration, rate of excretion, drug combination, and severity of the 
particular condition. Preferred subjects for treatment include animals, most preferably 

10 TTiflmmalian spccics such as humaus, and domestic animals such as do^ cats, horses, 
and the like. Itus, when the tsnn '^atienf is used herein, this term is intended to 
include all subjects, most pref^:ably mammalian spedes, that are affected by 
mediation of p38 enzyme levels. 

Compoxmds of formula (J), including the compounds described in the 
1 5 examples hereof, have hocR tested in one or more of the assays described below and 

have shown activity as inhibitors of p38a/p enzymes and 1NF-cl 

Biological Assays 

Generation of p38 Kinases 

20 cDNAs of human p38a, p and y isozymes were cloned by PGR. These 

cDNAs were subcloned in the pGEX expression vector (Phannada). GST-p38 fusion 
protein was expressed in E. CoU and purified from bacterial pellets by afBnity 
chiomatogrsq>hy using glutathione agarose. p38 fusion protein was activated by 
incubating with constitutively active MKK6. Active p38 was separated fix>m MKK6 

25 by afiBnity chromatography . Constitutively active MKK6 was generated according to 
Raingeaud etal. [MoL CeU. Biol, 1247-1255 (1996)]. 
TNFhx Prodaction bv LPS-Stimnlated PBMCs 

Heparinized human v^ole blood was obtained fix>m healthy volunteers. 
Peripheral blood mononuclear cells (PBMCs) wm purified fix>m human \^le blood 

30 by FicoU-Hypaque doosity gradient centrifugalion and resuspended at a concentration 
of 5 X lOVml in assay medium (EIPMI medium containing 10% fetal bovine serum). 
50 ul of cell suspension was incubated with 50 ul of test compound (4X concentration 
in assay medium containing 0.2% DMSO) in 96-well tissue culture plates for 5 
minutes at RT. 100 ul of LPS (200 ng/ml stock) was then added to the cell suspension 

35 and the plate was incubated for 6 hours at 37**C. Following incubation, the culture 

medium was collected and stored at "-20*C TNF-a concentration in the medium was 
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quantified using a standard ELISA kit ^Pfaaimingeii-San Diego, CA). Concoitrations 
of TNF-a and IC50 values for test compounds (concentradon of compound that 

inhibited LPS-stimuIated TNF-a production by 50%) were calculated by linear 
regression analysis. 
5 p38 Assay 

The assays were performed in V-bottDmed96-well plates. The final assay 

volume was 60 /i prepared from three 20 /i additions of enzyme, substrates (MBP 
and ATP) and test compounds in assay buffer (50 mM Tris pH 7.5, 1 0 mM MgCl2, 50 
mM NaCl and 1 mM DTI). Bacterially expressed, activated p38 was pre-uicubated 
10 with test compounds for 10 miTL prior to initiation ofieaction Willi substrates. The 

reaction was incubated at 25**C for 45 mm. and terminated by adding 5 /A of 0.5 M 
EDTA to each sample. The reaction mixture was aspirated onto apre-wet filtermat 
using a Skatron Micro96 Cell Harvests (Skalron, Inc.), then washed with PBS. The 
filtermat was then dried in a miax)wave oven for 1 min., treated with MeltilLex A 
1 5 scintillation wax (Wallac), and counted on a Microbeta sdntillation counter Model 
1450 (Wallac). Inhibition data were analyzed by noiilinear least-squares regression 
using Prizm(GraphPadSoftware). The final concentration ofreagsots in tiie assays 

are ATP, 1 fM; [y-^]ATP, 3 nM,; MBP (Sigma, #M1891), If^/vfoO; p38, 10 nl^ 
andDMSO,0.3%. 

20 

TNF-g Prodnction bv LPS-Stimnlated Mice 

Mice (Balb/c female, 6-8 weeks of age, Harlan Labs; ]F=8/tieatment groiq>) 
w^ injected intraperitoneally with 50ug/kg lipopolysaccharide (LPS; E colt strain 
0111 :B4, Sigma) suspended in st^ile saline. >finety minutes lalar, mice were sedated 

25 by C02:02 inhalation and a blood sample was obtained Serum was separated and 
analyzed for TNF-alpha concentrations by commercial ELISA assay p^ the 
manu&cturer's instructions (El&D Systmis, Minne^olis, MN). 

Test compounds were administered orally at various times before LPS 
injection. The compounds were dosed either as suspensions or as solutions in various 

30 vehicles or solubilizing agents. 

Abbrcviatiops 

For ease of reference, tiie following abbreviations are employed herem, 

including the mediods of preparation and Ejcamples that fi>llow: 

35 Ph = phenyl 
Bz=benzyl 
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t-Bu = tertiaiy butyl 

Me = methyl 

Et = ethyl 

Pr = propyl 
5 Iso-P = isopiopyl 

MeOH= methanol 

EtOH = ethanol 

EtO Ac = ethyl acetate 

Boc = tert-butyloxycarbonyl 
10 CBZ = carbobeDzyloxy orcarbobe(Dzoxy orbeD2yloxycarb^ 

DCM - dichloromethane 

DCE = 1^-dichloroetbane 

DMF = (Umethyl foimamide 

DMSO dimethyl sulfoxide 
15 TFA = trifluoxoacetic acid 

THF = tetrahy drofiiran 

HATU = (><7-Azabenzotriazol-l-yl-7/,J\r,/^^^ 

hexafluorophosphate 

KOH = potassium hydroxide 
20 K2CO3 = potassium carbonate 

POCla ==phosphorous oxychloride 

KOtBu = potassium t-butoxide 

BDC or EDCI = l-<3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

DIPEA = diisopropylethylamine 
25 HOBt= l-hydroxyben2X)triazole hydrate 

m-CPB A = m-chloroperbenzoic acid 

NaH = sodium hydride 

NaOH = sodium hydroxide 

Na2S203== sodium thiosul&te 
30 Pd = palladium 

Pd/C = palladium on carbon 

min =s minute(s) 

L-liter 

mL= milliliter 

35 |iL = microliter 
g = gram(s) 
mg = milligram(s) 
mol = moles 
nunol — miUimole(s) 
40 meq— miUiequivalent 

RT or rt = room temperatae 
ret t = HPLC retention time (minutes) 
sat or safd = saturated 
aq. = aqueous 



HPLC == high performance Iqddchromalogr^hy 
RP HPLC = reverse phase HPLC 

LC/MS = high performance liquid chromatographyAnass spedrometEy 
MS —mass spectrometry 
50 NMR= nuclear magnetic resonance 
mp — melting point 



45 
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In the Examples, 'BPLC Condition A** refers to YMC S5 ODS 4.6 x 50 mm 
Ballistic colimm, 4 mTi/min flow late^ 4 min linear gradient etotion (Start solvent %B 
= 0; Final solvent %B = 100), solvent A= 10% MeOH/ 90% H^O / 0.2% H3PO4. 

Methodbs of Preparation 

Compounds of formula I may generally be prepared according to the following 
schemes and the knowledge of one dolled in the art. In the schemes, the groups Rj- 
R^Q, R|3^R^g, R23, X and Z aie as desoibed hrasin for coq^ooikIs of Fomiula (I). 
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Scheme 1 




5 An optionally substitiited 2-formylpyrm1e (1) is reacted with an aminaring 

reagent, such as hydroxylamine-O-sulfonic acid, in an aq. solvent at rt, followed by 
treatment under cooling with a base such as KOH, to form compoimd (2). 

Compound (2) is reacted with an aq. base such as KOH at rt to form 
con]pound(3). Q>mpound (3) is reacted \vifh an acyladng agents 

10 inanaq. solvent»tofQimcooa{)ound(4). Ck>n]pound(4)iscycli23ed'm1habasesudi 
as sodium meChoxide in MeOH with heating to form compound (S). Compound (S) is 
halogenated, e.g., with phosphorus oxyfaromide at elevated teroperature, to form 
compound(6). Compound (Q is reacted with an ainiiie such as an aniline in an 
organic solvent, such as acetonitrile, to £>im ptbduct (7) of Scheme 1. 

15 Compound (7) of Scheme I vAicte Ry == halog^ can be prepared firom 

compound (7) of Scheme 1 vAere Rj = hydrogen by reaction with a halogenating 
agent such as bromine in a suitable solvent sudi as acetic acid 

Compounds (1) may be obtained from substituted pyrroles by formylation, 
e,g. , by reaction with phosphorus oxychloride and DMF. A mefhylpynole may be 

20 obtained by reduction of a formylpycrole, e.g., by reaction with lithium aluminum 
hydride. 
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Scheme 2 




E » election withdtawing group sudi as ester, nitro or ketone 
X^»halog^ 

5 

Reacting an anion of tosylmethyl isocyanide (TosMIC) (1) with a Michael 
acceptor such as ethyl ax>tonate provides disubstituted pyrrole (2). Treatment of 
pyrrole (2) with an acylating agent such as trichloroacetyl chloride in Ihe presence of a 

Lewis acid such as aluminum chloride at from rt to 50 followed by treatment with 
1 0 sodium methoxide, affords trisubstituted pyrrole (3). Compound (3) can be obtained 
by warming an aldehyde, such as acetaldehyde, with 2 equivalents of ethyl 
isocyanoacetate in the presence of abase, sudi as DBU, in an organic solvent such as 
TEIF. Attematively, compound (3) can be obtained following the procedure of M. 
Suzuki, M NGyoshi, and KL Matsumoto J. Org. Chem. 1974, 39 (1980). 

phosphoxyl hydroxylamine, in the ptesence of a base, such as NaH, at rt ia oxg^c 
solvents, sudh as DMF, to form N-aminated pyrrole (4). Compound (4) is cyclized by 

heating at fix>m 120 to 195 ^C wilh fomiamide to afford l,2,4-tria2ane (5). Treatment 
of compound (5) with ahalogmating agent, such as phosphorous oxybromide, at from 
20 60 to IIS^C, in tiie presence or absence ofa co-solvent sudi as DCE^ affords 
compound (6). 
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Ck)mpound (6) is leacted with an amine, ^ 
solvent such as DMF, to obtain compound {7)* Alternatively, conq)Ound (7) can be 
obtained by treating (6) vnQi an anion of a heterocyclic compound, sudi as oxindol^ 
in an oiganic solvent such as IHF* 
5 An anion of TosMIC (1) can be made by treating a solution of it in DMSO 

wifh a base such as NaH at it or a solution of it in THF with litiuum 

hexamethyldisilazane at -78 *^C. 



Scheme 3 




5 6 
IQ wherein P* « protecting group, a described hereinbefore 

A suitably N-protected ester of glycine, such as with benzyl groiq>, can be 
added to dialkyl methylene malonale at jBx)m rt to 80 X to obtain compound (1). 
Compound (1) is cyclized to fonn pyrrole (2) iq)on treatment with a strong base^ such 

IS as lithium hexamethyldisilazane, at fiom -78 to rt in an organic solvent sudh as 
THF. Pyrrole (2) is alkylated by treatment with an allgrlatmgagra^ 
iodomethane or dimethyl sut&te, in the presence of a base, such as K2CO2; in an 
organic solvent such as acetone or DMF to yield compound (3). 

Deprotection of compound (3) can be achieved, when optionally protected by 

20 groups such as ben2yl, by hydrogenation over a catalyst, such as Pd, in the presence of 
ammonium formate. Compound (4) is converted to compound (5) via cyclization as 
descdbed for compound (S) of Scheme 2. 
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Hydrolysis of the ester groq) in conq>oiind (5) can be adiieved by treatment 
withabasesuchasaq.KOH. Theresidtmgaddcmbe<x>iq>ledwitfaana^ 
presence of a coupling agent, such as DCC or PyBrop. 



R^'ooc 




Sdieme 4 



H /^-N 




N 



3 



,3 ZRV 



N 



^ N 



wherein X= NR^°, NR^^CO, NR^°CONR^\ NR^^COO, 
NR^°SC>2, NR^'^S02NR^\ as described hereinbefore. 

Compound (S) firom Scheme 3 can be converted to carbo^^lic add (1) 
(vsdiereinKs is metfaoxy or is as otherwise defined hemn) by treatment with abase 

10 such as aq. KOH. This acid undeigoes Cortis leairangement by treatmeat with 

diphenyl phosphoryl azide in the presence of an alcohol, such as benzyl alcohol, in an 
organic solvent, such as 1,4-dioxane, to afford compound (2). 

The carbamate group of compound (2) can be deprotected, when optionally 
protected by groiq)s sudi as CBZ, by hydrogenation over a catalyst, such as Pd, to 

15 obtain compound (3). The amino group of compound (3) can be acylated to form 
compound (4), e,g, , by treatment with a carboxylic add in the presence of a coupling 
agent such as DCC, or sulfbnylated, e.g., by treatment with a sulfixnyl diloride. 
Alternatively, the amino groiq;» of compound (3) may be alkylated ^wilh aUyl halides 
or may imdergo reductive amination with alddiydes in the presence of a reducing 

20 agen^ such as sodium cyanoborohydride. 



Scheme 5 
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wherefn = protecting group; = R^; and R^ s h or COQF^ as described hereinbefore. 

Suitably piotected coixq)oimd (1) Qnnno dicarbo^^late) can be (grclized by 
treatment vnUi dialkyl oxalate in the presence of a base, such as sodium methoxide, in 
S an oiganic solvent, such as MeOR Compound (2) u|>on selective deptotection, sudi 
as with TFA when optionally protected by tert-butyl ester, undergoes decarboxylation 
to afford compound (3) whereR^H. Tliis step is omitted to form conq)ound (3) 
where R' = COOR'^ 

The hydroxy groiq> of coinpound (3) can be efherified by reaction with an 
10 alkylating agent, such as dimethyl sulfete. Compound (4) can be deprotected by 
hydrogenation, v/hsa optionally protected such as with a benzyl groi^, to obtain 
compound (S). Compound (5) is Htx&x converted to compound (6) in an analogous 
niaxmer to that desoibed for compound (4) of Scheme 3 and compounds (4) 
(7)ofSdieme2, 

15 
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Sdieme6 




From 1 2 

Scheme 2 




5 Compound (6) of Scheme 2 can be etheiified at the 4^position, e.g:, by 

treatment mth phenoxide anion to £3nn compound (1). Reduction of compound (1) 
with a tedudng agent, such as DEB AL, in an organic solvent, such as tolueae, affords 
alcohol(2). Oxidation oftiie alcohol (2) can be addeved by treatment wilfaMnOs at 
an elevated temperature in an organic solvent, such as toluene, to form (3). Treatment 
10 of compound (3) ynUi an oxidant, such as mrCPB A in an organic solvent, such as 
PCM, followed by aq. hydrolysis with a base, such as potassium bicarbonate, affords 
the hydroxy compound (4). 

Alkylation of the phenolic gioiq> of compound (4) with an agent, such as 

iodomethane, in the presence of a base, such as NaH, at £x>m rt to lOO^'C, affords 
IS compound (5). Hydrolysis ofcompound (5) can be achieved by treatment with an 
acid, such as aq.HCl, at an elevated temperature to afford (6). Compound (6) can be 
converted to compound (7) with procedures analogous to those described in Scheme 
2. 
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Scheme 7 



OPh 



9 




Compound 3 
of Scheme 6 





2rV 





wherein R^, = as described hereinbefore 



10 



15 



Compound (3) from Scheme 6 can undergo a Wittig reaction, with 
phosphonates such as methyl diethylphosphonoacetate, in an organic solvent, such as 
DCB, in the presence of a base,.such as NaH, to afford compoimd (1). The double 
bond of compound (1) can be hydrogenated by treatment with hydrogm in the 
presence of a catalyst, such as Pd. Compound (2) can be converted to (3) by 
procedures described in Scheme 2. 

Hydrolyds of the ester, as described hereinbefore, followed by coiq>ling of the 
resulting acid with an amine in the presence of a coupling agent, such as DCC, affords 
conq>ound(4). 

Scheme 8 



H3C 
O2N 



^OyOH 



(C0C|)2^ 
then R1BNH2 



R18 



Hz/Pd 



H3C 
H2N 
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Ckxmmerdally-available compound (1) can be reacted vnfli oxalyl chloride 
witb heating and then concentrated in vacuo and reacted with an amine RigNHs in the 
5 presence of a base, such as diisopropylamine, in an organic solvent, such as DCM to 
yield compound (2). Compound (2) can be reacted with hydrogen in the presence of a 
catalyst, such as Pd, in an alcoholic solvrait, such as EtOH, at rt to afford compound 
(3). Compound (3) can Ifaen be used as in Scheme 9 to produce compounds (6) of 
Scheme 9. 

10 

Schane9 




15 
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3-methyl-l-pynole-2,4-diefhyl ester can be reacted vnAi chloramine in eth^ 
to produce compound (1). Reacting compoimd(l) in &rinamidewil]i acetic acid 
produces compound (2). Compound (2) can be reacted with DIPEA and POCI3 in 
tolume to produce compound (3). Compound (3) can be reacted wifli DIPEA and 
5 compound (4) in DMF to produce compound (5). Compound (5) can be reacted in 
THF with NaOH to produce an acid intermediate \^^ch upon treatment with HOBt, 
EDQ anddie £qppropriate amine Q^IR^Riq) in DMF produces compounds (6). 

Conqx>und (4) can be prepared by 1) reacting commercially-available 4- 
aminO"3-methylbenzoic acid and N-(fer/-butoxycarbonyl)anhydride in THF to 

10 produce a BOC-protected aniline inteimediate; 2) reacting the aniline intermediate 
with -(3-dimefhylaminopropyl)-3-ethylcarbodiimide hydrochloride, HOBt, and DMF, 
followed by addition of methoxyamine hydrochloride and DIPEA to produce a BOC- 
protected N-methoxyamide intermediate; and 3) reacting that methoxyamide 
intermediate in a solution of HQ in dioxane to produce compound (4) as a 

15 hydrochloride salt Alteniatively, compound (4) can be prepared as shown in Sche^ 
8. 

Scheme 10 




20 

A substituted hydroxamate (1) can be reacted with acid, suchasHCl, in 
anhydrous MeOH, to afford conq>ound (2). Compound (2) can be 
reacted with an aq. base such KOH with heating to form compound (3). Compound 
25 (3) is reacted with an amine RigNHj in the presence of a coupling reagent, such as 
HATU, and a base such as diisopropylamine, m an organic solvent, such as N- 
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metfaylpyirolidinone to affoid compounds (4). Altemadvely^ compounds (4) may 
generally be ptepaied as outlined in Schemes 8 and 9. 



Sdbeme 11 




Commercially-available compound (la) can be reacted with a sulfonyl 
chloride in the presence of abase, such as TEA, in an organic solvent, such as DCM 
to yield compound (2). ReactionofoompoimdCZ) with hydrogen in the presence of a 
10 catalyst, sudh as Pd in a solvent, such as MeOH, yields compound (3). Reaction of 
compound (3) vitfa diloiide (S) (compound 3 of sdieme 9) in an organic solv^x^ such 
as DMF, at rt affords compound (6). 

Reaction of compound (6) with aq. KOH with heating affords compound (J). 

Conqx)und(7) can be reacted with an a£DineR2l^2^^^P^^^^^ of ^^^1^ 
15 reagent, such as EDCI, and abase such as diisopropylamine, in an organic solvent 
such as DMF to afford conqx>und (8). 

Scheme 12 



-34- 



wo 02/40486 



PCT/USOl/49982 




Chloropyrrolotriazine (1) (compound 3 of Sdi^e 9) can be reacted with an 
aniline (la) (e,g,, cona5)oimd 1 of Scheme 1 1) la anhydrous DMF at rt to afford 
5 compound (2). Reaction of compound ^) with an aq. base such as NaOH with 

heating affords compound (3). Compound (3) can be reacted wi& an amine R2NH2 in 
the presence of a coiq>Iing reagent, such as HOBt, with or without a base such as 
diisopropylamine^ in an otganic sotvi^ such as DMF to afford compound (4). 
Compound (4) can be reacted with hydrogen in the pres^ce of a catalyst sodk as 
10 Pd/C, in an oxganic solvent sudi as MeOH to afford compound (5). Reactioa'of 
compound (S) with an isocyanate in an organic solvent such as DCE affords 
compound (6). 
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Sdieme 13 




4(eompound3 
of scheme 9) 




Commercially-available compound (la) (compound la of Sch^es 11 and 12), 
S can be reacted with carbonyl diimidazole and with an amine RigNHi ^ organic 
solvent, soch as DCE, to yield compound (8). Reaction of compound (8) with 
hydrogen in the presence of a catalyst, such as Pd, in an alcoholic solvent such as 
EtOH affords compound (9). Reaction of (9) with chloride (1) in an organic solvent, 
such as DMF, affords compound (10). Reaction of (10) with aq. NaOH widi heating 

10 affords product (11). Product (11) can be reacted with an amine RjNHai^^® 

presence of a coiqpling reagent, such as EDCI, and a base such as diisopropylamine, in 
an organic solvent, such as DMF to afford compound (7). 
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Scheme 14 



X .x^ . 

Oa . N COOR* 



1 H 



R'toOC NHj 



N 
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Sandmeyer Rxn 

COOR** ^ 



^'OOC x» R^OOC. CN 

ft CuCN >-( 

3 H NMP 4 5 



X** is halogen 

Glycine ethyl ester caa be added to an alkyl alkoxy methylene cyanoacetate at 
5 from rt to SO^'C to obtain compound (1). Compound (1) is cyclized to fonn pyrrole 
(2) upon treatment with a strong base, such as lithium hexamefhyldisilazane, at from - 
78^ to rt in an organic solvent such as THF. Pyrrole (2) is converted to a halide 
using sodium nitrite in an organic solvent, such as DMF, and ahaUde source, such as 
CuBr to yield compound (3). Compound (3) can be converted to compound (4) using 
10 QiCH in an organic solvent such as NMP at elevated t^petat^ Altematively^ 
conq>ound (2) can be direcdy convaled to conqx)und (4) using sodium nitrite in an 
organic solvent, sudi as DMF, and a cyanide source such as CuCN. Compounds(3) 
and (4) can then be used as described in previous schemes (e.g, , as compouxid 3 of 
Scheme 2), to form compounds of Formula Q \^exein is halogen or cyano. 

15 In addition, other conq)ounds of formula I may be prepared using procedures 

generally knoivn to those skilled in the art In particular, ttiefollovvinge)camples 
provide additional methods for the preparation of flic compounds of this invention. 

The invention will now be furtho: descnbed by the following working exaniples, 
\^ch are preferred raibodiments of the invention. HPLC purijQcations were done on 

20 CIS reverse phase (RP) colimins using water MeOH mixtures and TFA as buffer 
solution. These examples are illustrative rather Ifaan limitins. There may be other 
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^sobodim^its Hutt fid! within ^ spirit and scope of the iav^tion as defined by the 
appended claims. 

Example 1 

5 l-[23-Dihydro-6-(pyn^lo[24-f|[l^,4]triam 




A, 4-Bromo-pyrn)lo[2,l-f][l^,4]triazine 

10 A mixture of 50 mg (037 mmol) of pyirolo[24-q[l A4]triazdn-4(3H)-<)ne 

[prepared as desaibed in S A.Patil, B A. Otter and KS. Klein, J. Het Chem., 31, 781- 
786 (1994)] and 0.5 g of phosphorus pxybromide was heated and kept at 60°C for 20 
min.imder argon. A clear orange melt -was initially obtained ^^ch solidified to a 
yellow solid on continued heating. Ice was added with vigorous sthiing. The mixture 

15 was retracted twice with EtOAc. The combined extracts w»e washed with sat 

NaHCOs and brine, dried (MgS O J, and the solvent removed to afford 63 mg of crude 
Compound A as an orange oil which crystallized on standing. (M+H)^ = 198^, 200^ 

B. Example 1 

A solution of 60 mg (0.3 mmol) of Compound A and l-acetyI-6- 
20 aminoindoUneinL5ndofacetonitrilewasstinedoverriig^tatrtimderargon. A 
white precipitate was obtained which was removed by filtration. The filter cake was 
suspended in 10% isopropanol/mefhylene chloride for extraction. Sat*d NaHCO^ was 
added and the mixture stineduntU a solution was obtained. The organic layer was 
separated and washed with brine, dried (MgSO^, and the solvent removed. 
25 Purification by chromatography on silica gel with EtOAc yielded 4% of Exan9>le 1 as 
a^p^Aite soKi (Kl+H)*=294. 

Example 2 

4-^^Dihydro-m-mdol-l-yO-S-metfaylpyiTolo[24-fi [l,2»4]tria2ane-6-carboxylic 
30 add methyl ester 
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A* MediylpyiToIe-S-carboxylic acid methyl ester 

To a LO M solution of lithium hexaznethyldisilazide in TEIF (41 mL» 41 

5 mmol) at — 78®C was added diopwise over 45 mio* a solution of tosylmethyl 

isocyanide (8.1 g, 41 mmol) ia THF. After the reaction was stirred for an additional 
45 niin., a solution ofmetiiylcTOtonate in TEIF was added ov^ 40 m Thereaction 

was warmed to 25**C and stirred for 5 1l The reaction was diluted with EtO Ac and 
washed with sat aq. NaHCOa- T^ie aqueous layer was detracted three times with 
1 0 EtOAc, dried (NasSO J, concentrated, and purified by chromatography on silica gel 
eluting witii a gradient of 20-30% EtOAo in hexanes to provide Conq)ound A. 
B. 3-Methylpy]ToIe-2,4Hlicart>os3iic add dimefbyl este 
To a suspension of aluminum chloride (106.4 g, 798 mmol) in DCE (700 mL) 

at -40*^0 und^ nitrogen was added dropwise trichloroacetyl chloride (89 mL, 798 
15 mmol). A solution of Compound A 07 g, 266 mmol) in DCE (200 mL) was added. 
The reaction mixture was gcadually wanned to rt and stirred over the weekend (65 hr). 
A cold and pre-prepared mixture of aluminum ddoiide (53JZ g) and txidiloroacetyl 
cMoride (44.6 g) in DCE (450 mL) was added to the reaction mixture. After an 
additional 24 hr, the mixture was carefully poured into an ice-water bath (2 L) and the 
20 pH of the solution adjusted to 2.0. The organic layer was separated and the aqueous 
layer extracted with DCM. The combined organic extracts were washed with 3 N 
HCl, brine, dried 0^82804), and concentrated in vacuo to give adark oil. This oil was 

dissolved in MeOH (400 mL), and the resulting solution was cooled to OX undor 
nitrogen. To this solution was added sodium methoxide ^ % in MeOH) until the pH 

25 ofthe solution was 10. Afier 1 hr,tiiemhcture was concentrated and then diluted with 
ice water (IL) and die pH of the mixture was adjusted to 6. The mixture was 
extracted with DCM (3x1 L). The combined extracts were washed with NaHCOg, 
brine, dried (KasSOJ, and concentrated in vacuo. The brown solid obtamed was 
purified by chromatography on silica gel eluting with EtOAc in hexanes to provide 

30 44.3 g (84%) of Compound B. MS: [M4BT= 196. 
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C l-Amino>3-me1]iyIpyni>Ie-2,4-dicarboxyIic add dimethyl ester 
To a suspension of NaH (60% in oil, 33 mg, 0.83 mmol) inDMF (S inL) at 

0''C\vasaddedCbmpoimdB(46g,213nmiol)inDMF(3inL). After 10 min. at O'^C, 
5 diphenyl phosphoiyl hydroxylamine (0.19 g, 0.83 nunol) was added neat followed by 
DMF (3 mL). The reaction mixture was sdned fi>r 2 hrs at 25 and tben quenched 
with pH 7 phosphate buffer (IS mL). The naixture was ^Ktracted with EtOAc (4 x 20 
mL). The conibined extracts were dried (Na^SOJ and afii^purifi 
diromatogi:q>hy on silica gel eluting with 25-30% EtOAc in hexanes, 38 g (84%) of 
10 Compound C was obtained as white soHd ESI |M4fl]'== 213.1. 

D. 5-Methylpyrrolo[24-f|[l^,4]tijazm-4(3H>^ne-6^ 
metihyl ester 

Compound C (38 g, 179 mmol) was combmed with foimamide (400 mL) and 

heated to 165^C for 6 hr. The reaction was diluted with water (5 mL), extracted with 
15 EtOAc (3x10 mL), dried 0^82804), and concentrated The crude material was 

purified by washing with ethei/hexanes (7/3) to provide 33.4 g (90%) of Compound D 
as a white soUd. ESI MS: [M-HT = 206.0 

K 4-Chloro-5-mefhyl-6-carfoometho39iyyrroIo[24-Q[l^ 




20 . 

Phosphorous oxychloride (2.5 mL) was combined with Compound D (100 mg, 
0.483 mmol) and heated at 1 OO^'C overnight The melt was allowed to cool to rt and 
dissolved in EtOAc. The mixture was neutralized with aq. NaHC03 and extracted 
twice witii EtOAc. The combined organic washes were dried Q^a2S04), and 
25 concentrated to provide 101 mg (93%) of Compound E. MS: 0^+H)* = 226.6. 

F. Example 2 

A mixture of Compound B (20 mg, 0.09 mmol) and indoline (21 mg, 0.177 
mmol) in CH3CN(lmL) was shaken for 4 hrs. Then DMF (02 mL) was added, and 
30 the crude zxiixture was purified by preparative HPLC to provide 12 mg (45 %) of 

Example 2 as a white soUd. 1M+Hf=309.2; *HNMR (CDCI3): 5 8.06 (s, IH), 7.91 (s, 
IH), 7.20 (m, IH), 7.01 (m, IH), 6.93-6.91 (m, 2H), 4.15 (t,^7.8 Hz, 2H), 3.81 (s, 
3H), 3.09 (t, J£=7.8 Hz, 2H), 2.35 (s, 3H). 
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Examples 3-6 




5 

Compounds having the fonnnla QjS), wherem Ihe group R4 has the values listed 
in Table 1, were prq>aied feUowmg the method of Example 2, usfaig an q>|nopnately- 
selected amine compound in place of indoline in step F . 

10 TABLEl 



Ex. 


K4 


Compound Mame 


Data 


3 




4-113- 

CHydrazmocarboiiyI)phenyl 
]axQmo]-5-methylpyiTolo 
[2,l-fl[lA43tria2me-6- 
caihosgrUc acid methyl 
ester 


MS:IM+HJ+ = 34U; 

lHNm(d-DMSO):5 
7.79 (S.IH), 7.58 (s, 
IH), 7.11-7.05 (m,3H), 
6.72(d,J=8.1Hz, IH), 
5.23 (brs,2H), 3.76 (s, 
3H),2.67(s,.3H) 


4 


0 


4-13- 

(Ace1ylamiiio)phrayI]amm 
o]-5-me1faylpyirolo 
[2,I-f][lA4]tria23n&-6- 
caiboxyiic add methyl 
esbst 


MS:LM+HJ+=340Ji; 

lHNMR(CDCl3): 5 
7.81 (s,lH), 7.75 (s, 
IH), 7.51(8, IH), 7.20- 
7.07 (m,3H), 3.80 (s, 
3H), 2.84 (s,3H), 1.90 
(s,3H) 


5 




4-tCl-Acetyl-:i;j-diliy«lio- 

lH-mdol-6-yI)aiiuno]-5- 

me&ylpyirolo 

[2,l-f]IlA43tria2me-6- 

carbcn^lic acid mt^l 

ester 


MS: lM+HJ+= 366.2; 

lHNMR(CDa3):5 
8.14(d,J=8.6Hz,lH), 
755 (s,lH), 7.82(8, 
IH), 7.51 (s,lH), 7.12 
(d,JN8.6Hz,lH),4.03 
(t,J=7.8H2;,2H),3.81 
(s,3H), 3.18 (t,J= 7.8 
Hz,2H).2.67(s.3H), 
2.19 (8, 3H) 


6 


H 0 


5-MeUiyl-4-Ll2-methyl-b- 
[(mel]iylsu]fonyl)ammo] 
pha^Qainmo]pynolo 
[2,l-f|[lA4]tria2me.6- 
caiboxyUc acid metlQ^l 


MS: lM+HJ+= 390.2; 

lHNMR(CDa3):5 
8.04 (br 8, IH), 7.95(8, 
IH), 7.87(8, IH), 7.09- 
6.99 (in,2H), 3.82(8, 



-41- 



wo 02/40486 



PCT/USOl/49982 









3H),3.0()(s,3HX2.l{9 
(s,3H),228(s,3H) 



Example 7 

4-(lH-Indazol-6-yla]]i]no)-S-methylpyiTolo[24-Q[^ 

methyl ester 

5 




A mixture of Compoimd E fix)m Example 2 (20 mg, 0.09 mmol) and 6- 
aminoindazole (18 mg, 0.13 mmol) in CE^CN (1 mL) and DMSO (0.5 mL) was 
10 shaken for 4 Ins. The mixti]te\vasfiJlered, washed wi& 

material was purified by preparative HPLC to provide Example 7 as a solid (13 

mg, 45 %). [M+H]^=323.1; »HNMR (CDCI3): 8 8.37 (s, IH), 7.99 (s, IH), 7.94 (d, 
^7.4 Hz, IH), 7.68 (d, ^2 Hz, IH), 7.00 (dd, ^7,4, 42 Hz, IH), 3.83 (s, 3H), 2.91 
(s,3H). . 
15 ExtoipleS 

5-Metfaylr4-[[3-[(methylsiilfonyQamino]phenyqammo]pym 
f|[l^^]triazme-6-carboxyIie acid methyl ester 




20 

Compound E of Example 2 was dissolved in DMF (2 mL), and then 3- 
(me1hylsulfonylamino)aniline(54 mg, 0.3 mmol) was added The reaction mixture was 

stkredibr 4 hrs under argon at 25^C. The crude reaction mixture was purified by 
preparative HPLC. The material obtained ^peaied to be a salt of the desired 
25 compound. The material was dissolved in EtOAc and washed with sat'dNaHCOa. 
Evjtporating the solvent gave 24 mg (40 %) of Example 8. MS: [M+H]''* 376.2; ^H 
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NMBl (J-DMSO): 6 8.89 (s, IH), 8.14 (s, IH), 7.95 (s, IH), 7.55 (s, IH), 738 (s, IH), 
7.34-7.32 (m, 2H), 7.01 (d, ^8.0 It; IH), 3.81 (s, 3H), 3.02 (s, 3H), 2.82 (s, 3H). 

Example 9 

5 4-[[3-(Aiiiinosii]fonyQphe]iyl]a]iimo]-5^ [l^,4]friaane-6- 

carbosc^c add metbyl ester 



20 



25 




1 0 Con^xmd B from Exan^le 2 (20 mg, 0.09 mmol) was mixed mill 3- 

aminobenzenesulfonamide (23 mg, 0.13 mmol) in DMF (1 mL) and shaken for 4 hrs. 
Evaporating the extracting solv^ and purification by preparative HPLC gave 8.6 mg 

(58 %) of Exanq)Ie 9 as a soKd. MS: |M+H]*- 362; ^HNMR (^f-DMSO): 5 9.08 (s, 
IH), 8.18 (s, 2H), 7.98 (s, IH), 7.91-7.89 (m, IH), 7.62-7.58 (m, 2H), 7.42 (s, 2H), 
15 3.81 (s,3H), 2.84 (s,3H) 

Examples 10-14 




Compoimds having the fimnola (le), wherdn the groiq>s Z, R^, and R5 toge&er 
have the values listed in Table 2, were prepared following the method of Example 9, 
except instead of 3-aniinobeEizeQesulfonamide, an £Q)proptiately-selected amino 
compound was used. 

TABLE2 



^3- 
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i;ompoiuMt X^ame 


Data 


10 




4-LL3- 

[(Butylainino)suIfonyl] 

ph^yl]ainmo]-S- 

metliylpyrrolo 

caiboxyUc acid meffayl 
ester 


MS:lM+HJ+=410;lH 

NMR.(CDCl3): 5 8.07(8, 
IHX 7.97 (s,lH), 7.85(8, 
IH), 7.84-7.82 (m,lH), 
7.58(d, J=8.0Hz, IH), 
7.49-7.45 (m,2H), 3.82 
(s,3H), 2.93-2.89 (m, 
2H),2.81(s,3H), 1.44- 
1.18 (m,4H), 0.84 (^ 
J=7.4Hz,3B[) 


11 




4-[L3-(Aminosuitonyl)- 

4- me1byIphenyI]ammo]- 

5- meUiylpyrrolo 
[2,l-g[lA4]friazme.6- 
canxuQriic acitt xncuiyi 
ester 


MS: LM+ilJ+ = 376.2; Ijtl 

miR(CDCl3): 5 8.05(8, 
IH), 7.91 (s,lH), 6.97 (d, 
J=7.8Hz,lH), 631(8, 
lH),6.23(d,J=7.8EEz, 
lH),4.22(t,J=7.7Hz. 
2H), 3.84 (s,3H), 2.84(1, 
J=7.7H^2H), 2.55(8. 
3H). 


12 




4-t[6-(Acetylammo>-3- 

pyridinyl]amino]-5- 

ineuiyipyrroiO 

[2,I-fJ[lA4]triazme-6- 

caiboxyiic acid melliy 1 

ester 


MS: lM+HJ+ = 341.2; iR 

NMR(d-DMSO):510.51 
(s,lBD, 8.87 (s,lH), 8.53 
(8, IH), 8.14-8.01 (m, 
3H),7.93(s,lH),3.80(8, 
3H), 2.83 (s,3H), 232(8, 
3H). 


13 




4-L(3,4-JL>imetlio3cy- 

phenyl)a]nino]»5- 

mcLuyipynoio 

[2,l-fl[lA4]triazine-6- 

caiboxyiic acid methyl 

est^ 


MS: LM+HJ+ = 343.2; iH 

mdR(CDCl3):5 7.91(8, 
IH), 7.85 (s, IH), 7.21 (s, 
IH), 7.00 (dd,J=8.6, 2.8 
Hz, IH), 6.82 (d, J=8.6 
Hz. IH), 3.84-3.82 (3s, 
9B),2.88(s,3H) 


14 


O 


4-(2^-JL>iliydro-3-oxo- 
lH-indazol-2-yI)-5- 
iiieuiyipyiToio[z, x- 
q[lA4]triazme-6- 
carboxylic acid methyl 
ester 


MS: IM+HJ+ = 324.2; iH 

NMR(CDCl3): 5 9.65(8, 
lift 8.14 (s, IH), 7.85 (8, 
lH),7.48(d,J=82Hz, 
IH), 7.42-7.37 (m,2H), 
7.14-7.12 (m, 1H),3.86 
(s.3H).2.84(s,3H) 


15 




4-Lb- 

(AiiimocarbonyI)-23- 

dihydro-2-oxo-lH- 

indol-3-yl]-5- 

methylpyiroloP,!- 
q[lA4]tria2ine-6- 
carboxylic add mediyl 
ester 


MS: LM+HJ+ = 366.2; iH 
NMR (CDCI3/CP3OH): 

5 7i)2(s,lH), 7.76(8, 
IHi. 7.48 (d. J=8 0 Hz. 
IH), 7.25 (s,lH), 7.05 (d, 
J=8.0Hz,lH),3.82(8, 
3H), 2.25 (s,3H) 
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Example 16 

4-(2^-]>ihydi^2H>xo-m-mdol-3-yQ-S-methy 

carboxylic acid mefliyl ester 

5 




A solution of oxindole (5.32 g, 40 nimol) in THF (150 ml) and DMF (35 ml) 
was deoxygenated by purging with argon. Thismixture was placed in an ice bath, and 

10 NaH (60% in oil, 1.7 g, 42 mmol) was added After 30 min, 4-Chloro-5-methyl-6- 
carbomethoxypyrrolo[2,l-f|[l,2,4]tria2ane (Compound E of Example 2) (338 g, 15 
mmol) was added. After 1 hr at ri; the resulting mixture was neutralized wi& a 
add The solvent was r^ovedcfi vacuo. The residue was dissolved in DCM, washed 
with brine, and dried (MgSOJ. The solution was concentrated to a solidresidue 

1 5 vMch was triturated with DCM and diethyl ether to afford the title compound as an 

orange soHd (3.5 g, 72%). MS: |M+H]*= 323.1; 'HNMR (CDCI3): 5 7.86 (s, IH), 
7.74 (s, IH), 737 (s, IH), 7.19 (d, >=7.6 Hz, IH), 7.11 (t, Hz, IH), 7.10 (t, . 
>^7.6 Hz, IH), 7.06 (d, Ml.6 Hz, IH), 3.84 (s, 3H), 234 (s, 3H). 

20 Example 17 

4-CZ^DihydnH3-oxo-m-indazoI-l-yQ-5-methylpyrrolo[24-q 

carbosylic add metibyl ester 




25 
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Example 17 above was pErepared following the method of Example 16, except 
3-mdazx)lmone was used ia place of oxindole. [M+H1*= 324; *HNMR (CDCI3): 5 
8.16 (s, IH), 8.02-7.99 (m, 2H), 7.83-7,81 (m, IH), 7.58-7.54 (m, IH), 7.46 (s, IB), 
3.87 (s,3H), 2.66 (s,3H). 



Example 18 

4-^^Dihyd]^l-mefliyl-2-oxo-lH-indolr3-y])-5-mef]^^ 
10 f] [l,2,4]triazine-6-€aii>oxylic add metbyl ester 




To a 0**C mixture of NaH (60%, 5 mg, 0.106 mmol) in DMF (0 J mL) was 
15 added N-meihyloxindole (22 mg, 0.15 mmol). The leaction mixture was stirred for 10 
jxm. at O^'C. Compounds of Example 2 m& 0.10 mmol) in DMF (1 mL) was 

added The reaction niixture was stined for 45 min. at 25^C and then 

pH 7 phosphate buffer. The mixture was SKtractedwifliEtO Ac. Thecombined 

extracts were dried (Na2S04) and purified by preparative HPLC to provide Example 

20 18asayellowsoUA MS: |M+H]*=3372; "HNMR(CDCl3):57.90(s, lH),7.40(s, 
IH), 7.16 (m, 2H), 7.02 (t, Jh7.6 Hz; IH), 6.90 (d, J^7.6 Hz, IH), 5.28 (s, IH), 3.86 
(s, 3H), 3.36 (s, 3H), 237 (s, 3H). 

Examples 19-24 

25 
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. Conipounds having the fonnulaCEeX^v^^^ 
have the values listed in Table 3, were ptepaied following the method of Example 18, 
5 except instead of oxindole» an api»:opiiately-substitiited oxindole was used, and for 
Examples 19 and 20, 2,3-^ydn>-2-K>xo-lH-bei]2amidazol (40^ mg, 0.3 mmol) and 
(methylsulfonyl)amino]-2-oxo-lH-indole (90 mg, 0.4 mmol) were used, respectively, 
in place of oxindole. After purification by preparative HPLC, the desired material can 
be collected^ concentrated, and neutralized with aq. NaHCOj or desilylated with 
10 tetrabutylammonium fluoride. 

TABLE 3 





-ZIC4K5 


compoond Mame 




19 




4- (2,3-Uiliydro-2-oxo- 
lH-beDznnida2»l- 1-yl)- 

5- methylpyrrolo[2,l- 
f][lA4]tna2me-6- 
carbosQ^lic acid methyl 
est^ 


lHNMR(CDCl3):8 
837(s,lH),832(s,lH), 
7.95 (br,s,lH), 7.21- 
7.10 (in,4H), 3.88(8, 
3H),2.51(s,3H). 


20 




4- l2;5-DUtiydro-5- 
[(methylsulfbnyl)amino] 
"2"OXO-lH-indol-3-yl]- 

5- metiiylpyrrolo[2,l- 
f][lA4]triazm©-6- 
c^boxylic acid mediyl 
ester 


lHNMR(CD30D):5 
7.99 (s,lH), 7.69 (s,lH), 
7.04-7.02 (iii,2H), 652 
(d,J-*8.8Hz,lHX3.86 
(s,3H), 2.87 (s,3H), 239 
(S.3H). 


21 




4-l5-(AmmosuJlonyl> 

2,3-dihydro-2-oxo-lH- 

indoI-3-yl]-5- 

metiiyIpyrn)lo[2,l- 

f|[lA4]tria2ane-6- 

csuboxylic acid mediyl 


Ml{:lM-HJ- = 400.1; iH 

NMR(CD3OD):5 8.05 
(s,lH),7;83(s,lH),7.65 
(d,>=8.2Hz,lH), 7.07 
(d,J=83Hz;2H),3.84 
(s,3H),228(s,3H). 


Z2 




4-l2^-Dihydn>-5-Ll(2- 
]iydioxyeft]iyl)aiiuno]su]f 
onyrj-2-oxo-lH-indol-3- 
yl]-S-metbylpytrok)[2,l- 


MS: [M+H.J+=446.2; In 
NMR(CDCl3/CD30H): 

5 7.84 (s,lH), 7.55(8, 



A7' 
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lJll^,4Jtriazme-6- 
caiboxvlic acid mettivl 
ester 


lH).7:i«(d,J=8.6U2i 

J=8.6Hz,lH),3.78(s, 
3H), 3.60 (1,1=7.4 Hz, 
2H),2.77(t,J=7.4Hz, 
2H).2.20(s,3H). 


234 




[(Dimetliyla]nino)sulfon 

vll-^-'^-dihvdro-^-nyrv 

lH-mdol-3-yl].5- 
melfaylpyrrolo[2, 1- 
fl[lA4]triazme^ 
csuiKDSiylic acid metbyl 
ester 


MH: lM+HJ+=430. iH 

NMRCCDas): 59.56(8, 
iH), 8.05 (s, IH), 7.65- 
7.54 (m,3H), 7.15 (d, 
J=8.2Hz,lH),3.87(s, 
3H), 2.73 (s,6H), 2.43 
(3H,s) 


24 




4- [2;i-Diliydxo-5- 
[(methylaimno)suIfoiiyl] 
-2-oxo-lH-mdol-3-yr|- 

5- metJiyIpynx>lo[2,l- 
f|[i;2,4]triazm&^ 
carboxylic acid methyl 
ester 


Mij:tM-ilJ- = 414. iH 
NMR (C3X33/CD3OH): 

57.98(s,lH),7.76(s, 
Iffi 7 54 (s. IW\ 731 fd. 
J=7.6Hz,lH),6.85(d, 
J=7.6 Hz, IH), 3.82(8, 
3H), 2.28 (s,3H), 2.21 
(s,3H). 



Example 25 

S 5-Methyl-^l^^»4-tefi^dro-3H>xo-l-^iimoxaM 

6-carbo^Iic add mediyl ester 




10 Example 2, Compound E mg, 0.1 mmol) was sdtred with 1,23»4- 

tetrahydroqiunoxalin-2-oiie (44.4 mg, 0.3 imnol) in DMF (0.5 mL) for 1 hr at 50**C. 
Water was added, and tiie resulting solid material was collected, washed with water, 
anddiied. The material was triturated with MeOH, filtered, and dried agam 
provide 20 mg (59%) of Example 25 as a vAite soKd ^HNMR (rf-DMSO): 5 8.30- 

15 8.25 (m, 2H), 7.12-7.03 (m, 2H), 6.83 (hr s, 2H). 438 (s, 2H), 3.73 (s, 3H), 2.49 (s, 
3H),1.72(s,3H). 
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Example 26. 

4<2^Daydro-2-oxo-m-mdoI-3.yO-5-methyIpyw^ 

carbosylie acid 



5 




To a solution of Example 16 (33 g, 10.2 xxamol) in MeOH (600 mL) was 
added KOH (IN aq. solution, 200 mL), and the mixture was deosygenaled by 

purging with argon. The reaction mixture was healed to 60^C for 20 hrs, then cooled 
10 and concentrated to about 50 mL. The residue was acidified with concentrated HCl to 
pH4. The yeUowsoM was coUected, washed with water, and dried mvaa/<? to 
afford the title compound (2.9 g, 92%). MS: [M+Hf = 307.1; *HNMR (CD3OD): 5 
7.94 (s, IH), 7.71 (s, IH), 7.18-7.10 (m, 2H), 6.94-6.86 (m, 2H), 2.45 (s, 3H). 

15 Example 27 

4-(2^Dmydro-2H>xo-m4ndol-3-yQ-5-mef]io^yiTolo[24-q [1,2,4] triazm&-6- 

carbo^Iic add ethyl ester 




20 

A. [[(2-£thoxy-2-oxoeffayI)(phenyImefhyI)amino]metiiylene] 
propanedioic acid diethyl ester 

N-benzylglycine ethyl ester (5.79 g, 30 mmol) was combined with diethyl 

ethoxymethylene malonate (6.48 g, 30 mmol) and stirred at 120*^0 for 1 hr. The OTide 
25 matmal was used directly for the next reaction. 

-49. 
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B. lrPhenylmetiiyI-3-hydroxypyiToIe-2»4H^ acid diethyl 

ester 

To a suspension of NaH (60% in oil, washed wifhhejcanes, 500 mg, 12.5 
mmol) in toluene (10 mL) was added Compound A (3.63 10 mmol) in toluCTe (30 

5 mL) diopwise at SO^'C After 2 hr, the mixture was poured into ice water and acidic 
with 1 N aq. HCl. The mixture was extracted tibree times with EtO Ac. Thecombined 
organic extracts were dried QAgSO^ and concentrated in vacuo. The crude material 
was purified by chromatography on silica gel eluting with 50% EtOAc in hexanes to 
provide 2.70 g (85%) of Compound B as a pink oil. 
10 C. l-PhenyImeffayI-3-meaioxypyiToIe-2,4-dicarboxyIic acid dietiiyl 

ester 

Compound B (634 mg, 2 mmol) was stirred in acetone for 1 0 hrs at rt with 
. methyl iodide (300 mg, 2.1 mmoQ and K2CO3 (500 mg). The mixture was filtered, 
concentrated, and purified by chromatography on silica gel eluting with 33% EtOAc 
15 in hexanes to provide 470 mg (7 1 %) of Compound C as a geL 

D. 3-meflioxypyrrole-2,4-dicarboxyIic acid diethyl 

Compound C (27 g, 8 1 .5 mmol) m EtOH (1 L) was mixed wifli Pd/C (1 0%, 4 

g)andainmoniumfonnate(28g)andhydrog^iatedat40psiat90°Cforl8hrs. The 
reaction rnixture was cooled to filtered, and Goiuxai^^ The mide material 
20 (brown oil) was purified by dbromatogi:q)hy on silica gel eluting vnOx 25% EtOAc in 
hexanes to provide 13 g (66%) of tan solid. 

E. l-Amino-3-metfaoxypyrroIe-2,4-dlcarboxylic acid diefliyl ester 
To a stirred suspension of NaH (60% in oil, 1 .76 g, 70 mmol) in DMF (350 

mL) under nitrogen at 0^ C was added dropwise a solution of Compound D (13 g, 54 
25 mmol) in DMF (200 mL), After 30 min, the mixture was diluted with DMF (750 
mL), and then diphenyl phosphoryl hydroxylamine (15.7 g, 67.4 mmol) was added 
and the reaction mixture was allowed to warm tort After 6 hrs, the mixture was 
concentrated and the residue diliited with water (1 L) and extracted with EtOAc (3x1 
L). The combined organic extracts were dried (M[gS04), concentrated, and purified by 
30 chromatography on silica gel eluting with 20% EtOAc in hexanes to provide 13 g 
(93%)ofsoKi 

F. 4-HydroTjr-5-meflioxypyrrolo[2,l-f] [l,2,4]tTia2ane-6-carboxyIie 
add ethyl ester 

Compound E (100 mg, 039 mmol) was combined with fotmamide (1 mL) and 
35 heatedat 180''Cfor6hrs. The reaction mixture was cooled tort and diluted vrith 
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10 



25 



wata: (5 mL). The solid whidi formed was collected, washed with water, and dried to 
provide 70 mg (76%) of Compound F. 

G. 4<;]doro-5-metfao37pyiToIo[24-f|[l,2,4]t^^ 
ethyl ester 




Phosphorous oxychloride (1 mL) was combined with Compound F (23.7 mg, 
0. 1 mmol) and heated at reflux for 2 hrs. The melt was allowed to cool to rt and 
phosphorous oxydbloride was removed on rotary evaporator. 



H. Example 27 

To a suspension ofNaH (60%, 44 mg, 1.1 mmoQinTHF(l mL) was added 
oxindole (133 mg, 1 mmol). The reaction mixture was stured for 20 min. at rt and 
ConqwundG (0.1 mmol) was added. The reaction was stirred for 2 his at 25X. The 
1 5 mjde material was purified by preparative HPLC followed by chromato giaphy on 
silica gel eluting with EtOAc to provide 5.5 mg (16%) of Example 27 as a yellow 
soKd. MS: [M+Hr=353; ^HNMR(CDCl3): 5 8.42 (s, 0.4H), 8.10 (s, 0.6H), 7.79 (s, 
IH), 7.75-6.88 (m, 4H), 4.33 (m, 2H), 3.57 (s, 3H), 1.37 (m, 3H). 

20 Example 28 

5-Metliyl-4-[[4-me«hy]r3-[(methyIsidfonyI)ammo]phenyqanm 
f] [l92,4]triazme-6-carboxy]ic add methyl ester 




To a solution of Example 6 (16 mg, 51 pmol) in pyridine (1 mL) at 0**C was 
added 4-m^yl-3-[(mefliylsul&nyI)aniline (4.4 jiL, 87 pmol). The reaction mixture 
was stirred for 1 hr at O'^C and then wanned to 25*'C and stirred for 4 hrs. Water (5 
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mL)im added and the mixture was exta The cx)mbined 

organic extracts were washed with water (10 mL) and brine (10 mL) and dried 
(Na2S04). The crude material was puriBed by chromatography on silica gel eluting 
with 2% MeOH in chloroform to provide 6.9 mg (30%) of solid. MS: |M+H|*= 

5 390.2; *H NMR (CDCI3): 5 7.93 (s, IH), 7.86 (s, IH), 7.77 (s, IH), 7.35 (d, ^8.2 Hz, 
IH), 7.27 (s, IH), 7.18 (d,>=8.2 Hz, IH), 6.25 (s, IH), 3.82 (s, 3H), 3.03 (s, 3H), 2.86 
(s,3H),2.24(s,3H) * 

Example 29 

10 [4^23-Daydn>-2-oxo-m-indol-3-yI)-5-methylpy^^ 

yQcarbainic acid phenylmetfayl ester 



To a soludon of Ex:ample 26 (29 mg, 0.09 mmol) in 1,4-dioxane (0.6 mL) 

imder Ar with powdoied 4 A molecular sieves was added TEA (10 pL, 71(imol), 

diphenylphosphoryl azide (15 pL, 71 fimol) and benzyl alcohol (12 pL, 0.12 mmol). 

The reaction was wanned at 50^C for 15 hrs. The mixture was concentrated in vacuo 
and chromatogr^hed directly on silica gel eluting with a gradient of 2-5% MeOH in 
chloroform to provide 8 mg (50%) of an intermediate product as a white solid. 
Phosphorous oxybromide (5 eq.) was combined with this intramediate (16 mg, 0.054 

nmiol) and heated to 60**C for 20 min. Themeltwaspouredintoice water and 
extracted with EtOAc (4 X 5 mL). The extracts were wadied with aq. NaHCOj, dried 
(Na2S04), and concentrated iwvacMo. The residue was dissolved in a mixture of 
CaHgCN (0.5 mL) and DMF (0.1 mL), and Aen 5-ammo-o-cresol (10 mg, 0.081 mmol) 

was added. The reaction mixture was stirred overnight under argon at 25^C. Solvent 
was removed in vacuo^ and the crude mat^al was purified by rotary chromatography 
on a 1 mm silica gel plate ehiting with 2% MeOH m chloroform to afford the title 
compound as yellow oil (5 mg, 13%). MS: [M+HI*= 414; ^H NMR (CDCI3): 5 7.94 
(s, IH), 7.82 (s, IH), 7.41-7.34 (m, 5H), 7.17-7.14 (m, IH), 7.04-7.02 (m, IH), 6.93- 
6.90 (m, 2H), 6.44 (s, IH), 5.23 (s, 2H), 2.12 (s, 3H). 
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EMinple30 
4-(2^-Dihydit>^meaiyI-2-oxo-lH-pyrazoto 
methylpyn-oIo[24-f|[l^»4]friazme-6-Garboxy^^ add methyl ester 



Q 




\:h3 



10 



15 



20 



A. tf-Mefhyl-SyT-diazaoxindole 

To a solution of ethyl (4-ainmo-2-iDetfaylpyriimdiix-5-^^^ acetate (WO 
99/10349, 0.975 g, 5 mmol) in THF (30 ml), was slowly added potassium t-butoxide ( 
1 M in TEBF, 5 mL). After one hour, the mixture was neutralized with acetic acid to 
pH 5. The volatiles were removed in vacuo and the residue purified by flash column 
chromatography (silica gel, 5-8 % MeOH in DCN4) to afford a yellow solid (680 mg, 
91%). 

B. MefliylpyrroIo[24-fl[l^)4]triazme-6-carboxylic acid methyl ester 
To a solution of 6-methyl-5,7-diazaoxindole (67 mg, 0.45 mmol) in DMF (2 

nil) and THF (1 ml) was added NaH (60% in oil, 20 mg, 0.5 mmol). After stir^ 
20£Din,CompoimdEofExample2(34mg,0.15mmoI)wasadded Ihemixturewas 
stirred at rtovetoight and then neutralized with acetic add DCM (10 ml) was added 
and the resulting precipitate was collected and washed with small amounts of DCM 
and water and then dried in vacuo to give the title compound as an orange solid (3 2 
mg,63%). MS: (M+H) = 359 

Example 31 

4-<23-Dihydro-2-oxo-m-pyrazolo[23-b]pyridin-3-yQ-5-methy^ym 
fi[l^,4]triazine-6-carbo3ylic add methyl ester 



o. 
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To a solution of 7-a2aoxmdole {see TctrahedionJLetL . Vol. 28 (1987), at p. 
4027) (60 mg, 0.45 nunol) in DMF (2 mL) and TEIF (1 mL) was added NaH (60% in 
5 oil, 20 mg, 0.5 mmol). After stirring for 20 min. Compound E of Example 2 (34 mg, 
0.15 mmol) was added, and the mixture was stirred at rt overnight The solution was 
neutralized with acetic acid, and then DCM (1 0 ml) was added to the mixture. The 
resulting solid was collected, washed with small amounts of DCM and water and 
dried in vacuo to give a yellow solid (35 mg, 72%). LC-MS: (M+H)+ = 324, 

0 

Example 32 

4-C2;3-Dihydro-2H>xo-m-mdot3-y0pyrroIo[24-^ 

add metihyl ester 



15 




Example 2 was following using 2-methoxycarbonyl pyrrole as the starting 
pyrrole to afford 4-cMoro-6-carbomethoxypynx)lo[2,l-q[l,2,43triazme, which was 
tiien converted to Example 32 using the same or similar procedure of Example 3 1 . 

20 



-54- 



wo 02/40486 



PCT/DSOl/49982 



Examples 33-36 




'15 



CH3 (£f) 

Compounds having the fomiula Qf), wherein Rj 5 has the values listed in Table 
5 4, wCTe prepared by following the procedure of Example 32 using appropriate 
reagents known in the literature (see, WO 97/42187), 



TABLE 4 



Ex. 


K,5 


Uompound name 


33 


y 


4-it>-i«liioro-Z-liydroxy- l±l-mclol-3-ylJ-3- 
methylpynx>lo[2,l-jg[l A4]triazin©-6-carbox3iic acid 
m^fayl ester 


34 


Br 


4-Lt>-JBn>mo-z-Jiydi03Q^-lJbl-mdol-3-ylJ-S- 
methylpyrroIo[24-q[l A4]triazine-6-carbo3^Iic acid 
methyl ester 


36 




4-l2^-Diliy<lro-Z-oxo-6-(trifluoromemyl>lJbi-mdol-3- 
yl]-5-methylpynx)lo[24-q[lA4]tria2ane-6-caiboxylic 
acid methyl ester 


36 




4-l^3-Dmydn>-6-(mettiylsultbnyi;-z-oxc>-lJl-indDl-3- 
yl]-5-methylpyrrolo[24-Q[IA4]tria2ane-6H»ibaxylic 
acid methyl ester 



10 
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Examples 37-49 




To Example 26 (SO m& 0.16 mmol) in DMF (1 mL) andDCM (0.5 mL) were 
5 added PyBrop (113 mg, 0.24 mmol) andDIPEA (0.08 mL, 0.5 mL). After 10 min, an 
appropriate amine was added. After 15 h,fhe reaction mixinie was purified by 
preparative RP HPLC to provide die conq)ounds of formula (Ig), above^ wherein 
and Rio have the values listed in Table 5. 



10 TABLE 5 





1*1 




CJompound ^ame 


3/ 




CH3 


4-(2,3-DiJiydro-2-oxo-lH-indol-3- 
yl>N,5-dimethyl.N-[2-<l- 
pyrrolidinyl)ethyl]pyrrolo[2,l- 
g[l,2,4]triazme-6-carboxamide 


38 




H 


4-t2;j-Diliydn>-z-oxi>-lri-indoi-3- 
yl>5-methyl-N-[2-(l- 
p>nToIidinyl)ethyl]pynolo[2,l- 
f|[l,2,4]triazme-6-caiboxamide 


39 




U 


4-(2;j-DiJiydro-iJ-oxo-lH-mdol-3- 
yl>5-methyI-N-[3-<4- 
morphol]nyl]jpropyi]pyin>lo[2,l- 
f|[l,2,4]1razine-6-caii>GXBmide 


4U 


Cm 


H 


4-(:^^-i>iiiydro-2-oxo-lH-mdol-3- 
yl>5.methyl-N-[2-<4- 
morpholinyl)etliyl]pynolo[2»l- 
fl[l»2»4]triadne-6-carboxamide 


41 




H 


4-t^3-JL>iliy(ln>-:z-oxo-lri-mdol-3- 
yl>-5-mefhytN-P-(4-methyH- 
pipera2myl)propyl]pyrrolo[2,l- 
[1 A4]triazme-6-carboxainide 


42 




H 


4-t2>Diliydn>-2"Oxo-lri-indol-3- 
yl>5-methyI-N-[3-(lH-1^3-tTia2ol- 
l-yI)propyI]pyirolo[2,l- 
f][l»2»4]triazin6*6-caii>oxamide 
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43 




H 


4-(^3-Diliydio-2-oxo-lH-mdol-3- 
yI>5-metiiyl-N-[3-(2H-l,2^-triazol- 
2-yl)propyl]pyrrolo[2,l- 
Q[lX4]tnazme^^ 


44 




U 


4-(Z^-Diliydro-2-oxo-lH-mdol-3- 
yl>5-methyl-.N-[3-(lH-U,4-triazol- 
l-yl)propyripyrrolo[2,l- 
Q[l^,4]tna^e-6-carboxamide 




CH3 


±1 


^H(Zp--j->iDyan>-ii-<)Xo- lil-maol-3- 

yI)-5-methyl-N-[3<2-mefliyl.lH- 

imidazoH-yI)propyl] 

pyrrolo[2,l-f|[lA4]triazme-6- 

caiboxamide 


46 




u 


4-(2;i-Uihydr(>-2-oxo-lHrmdol-3- 
yl>5-metiiyl-N-[4-(4. 
morpholinyl)butyl]pyrrolo[2,l- 
f|[lX4]friazme-6-ca]ti03samide 


47 






4-(2;i-Dmydio-2-oxo-lH-andoJ-3- 
yl>N,5-dimefliyl-N-[3-(4- 
moipholmyl)propyI]pycroIo[2»l'- 
fin^ 41tria^iie-&c^i>oxarnide 

XJ ^ & yAay-TJU 111 ril 1 UKJAft III HI w 


48 


H 


H 


4K^;j-Diliydro-2^xo-l±i-indol-3- 
yl)-5-mefhylpynDlo[2,l- 


49 


U 


CH3 


4H^3-JDmyciro-2-oxo-m-m(ioi-3- 

yl>N,5-dimefliytoytroloI2,l- 

fl[l^,4]triazm&-6H:arboxainide 



Examples 50-52 




5 Compounds having formula Qh), v^erein R,53 and Rj^ have the values listed 

in Table 6 below, were prepared by the following process, using the ^ropiiately 
substituted oxindole in step C. 

A- 5*Methy^yiTolo[2,l-f][l^,4]triazin-4(3H)-one-6-car^ add 
To a solution of 5-Melhylpynolo[2,l-q[l A4]tria2dn-4(3H)-one-6-K^^ 
10 addmediyl esta: (Compound D from Example 2, 1.035 g, 5.00 nunol) in amixture of 
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THFyMeOHAvater (50 mL, 3:1:1) was added Uthiim hydroxide (2.062 49.1 mmol). 
The reaction mixture was stirred at 55**C for 12 h, fhea cooled to 0**C and neutralized 
bySNHCL The orgaiuc solvents were rmoved and Ifae aqueous solution broug^ to 
pH4withlNHCl. The resulting predpitate was filtered, rinsed with cold water, and 
S air dried to afford Compound A as an off-^te solid (0565 g, 100%). 

B. 4-C3ilo]^5-mefliyl-N-[3-(4-moipholinyQpropyqpy]TO 
f\ [l^y4] triazine^-carfooxamide 

A suspension of Compound A (2.00 g, 10.4 mmol) in phosphorous 

oxychloride(8mL)wasstirredatl00'*Cover4h. The solvent was removed wvactio 
1 0 using toluene to assist in the removaL The resulting grem solid was suspended in 
acetonitrile (20 mL) at 0**C and treated with suflBdent TEA (5 mL) to bring tiie 
solution to pH 10. 4-^3-aminopropyl)morpholine (1.5 mL^ 10.3 mmol) was added, 
and the solution was allowed to stir at rt over Ih. The reaction mixture was poured 
into saturated sodium bicarbonate solution and extracted with EtOAc. The organic 
15 layer was dried (MgSOJ and the volatiles were removed in vacuo to afford 
Compound B as a yellow solid (1 .75 g, 50%), 

C. Examples 50-52 

To a solution of an appropriately substituted oxindole, i e. , 5-fluoro oxindole 
20 for Bcample 50 (36 m& 0.24 mmol) m DMF (1 mL) was added NaH (5.9 mg, 023 
mmol). After 30 min at rt, a solution of Compound B (24 mg, 0.072 mmol) in DMF 
(1 mL) was added and tiieresdtiriginixture was stirred at rt over 1 h. Thesolvent 
was removed in vacuo and tiienoixture purified by RPHPLC MeOH in the desired 
HPLC j&actions was removed in vacuo and the resulting aq. solution neutralized using 
25 satM sodium bicarbonate solution, then extracted wifliEtOAc. The organic layer was 
dried (MgSO^ and tiie volatiles were removed in vacuo. The solid obtained was 
dissolved in acetonitrile/MeOH and treated with IN HQ in diethyl ether. The 
mixture was stirred at rt over 1 hand the solvents remove mvaa/a. TheHClsaltof 
the titie compound was obtained as an orange soUd (18 mg, 51%). 

30 

TABLE6 



Ex. 




•K,Sb 


(jompomiii Mame ' 




50 


I' 


H 


4-^:>-l'iuoro-2;}-<iihyciro-z-oxo-iii- 
indol-3-yI>5-metbyl-N-[3-(4- 
moipholiiqrI)propy]]pyirolo[2,l- 
f][I^4]tria2me-6-c»rboxajaide 


MS: 

(M+H)+= 
453. 


51 


H 




4-(6-l'luoro-z^-<liliy(lro-2-oxo-Ui- 
mdoI-3-yl>5-metliyi-N-[3-(4- 
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moipiioiinyl)propylJpyrrolol2,l- 
jQ[l^,4]triazme^cm1>oxamide; 




52 




H 


4-l>(Ammosult(3nyl>2j3-diJiydro-2- 
oxo-lH-indol-3-yl>S-methyl-N-[3-(4- 
morphoIinyl]^n9yl|pyiTolo[2,l- 
Q[l^,4]triazine-6-catboxa]mde 





Example 53 

4<2^Dmydro-2-oxo-m-indol-3-yQ»S-metIiylpyiToIoP^^ 
5 propanoic add meOiyl ester 




A. 4-Pheaoxy-5-met]iyI-6-carbomethoxypyrroIo[24-f| [1^^4]triazme 
10 To a solutioxi of phenol (705 mg, 7.5 mmol) in a mixture of THF (10 mL) and 

DMF(10mL)wasaddedNaH(60%inoil,300mg,7.5mmol). After 30 min, 4- 
dblaro-5-meiiiyl-6-caibametho3iypyTO (675 mg, 3.0 mmol - 

CompoimdBfirom Example 2) was added. After 1 the solvent was removed and 
the lesidiie poured into 5% aq.K^COs solution. The precqntate was collected, washed 
1 5 with water, and dried in vacuo to afford Conq)ound A as white solid (800 mg, 94%). 
MS:(M+H)+=284. 

B, 4-Phenojy-5-metiiyI-6-hydroxymetfaylpyrrolo[24-f| [l^,4]triazine 
To a solution of Conspound A (700 mg, 2.47 mmol) in toluene (20 mL) at -60 

**C, was added DIBAL (1.5 M in toluene, 6 nmiol). Afljcr stirring at 0"^ fi>r 1 h, aq. 
20 lNHCl(30mL) was added and ihe rmxture stirred for 30 min. The mixture was "dien 
diluted with DCM. The organic layer was separated, dried (MgS04), and 
concentrated The residue was purified by flash colxmin chromatogrq>hy (silica gel, 2 
% MeOH in DCM) to afford Compound B as a solid (61 0 mg, 96%). MS: (MhUf ^ 
256. 

25 C 4-Phenoxy-5-methylpyrrolo[24-fI [1 A4]triazine-6-carboxaldehyde 

A mixture of Compound B (500 mg, 1 .96 mmol) and MnOj (3.0 g) in toluene 

(30 mL) was heated at 60**C for Ih After cooling tort, the mixture was filtered 
through a pad of silica gel and washed vAlii EtOAc. After concentration in vacuo. 
Compound C was obtained as a white sohd (420 mg, 85%). MS: (M+H)* = 254 
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4-Phenoxy-5-methylp}Trolo[24-f][l^,4]triarin add 
methyl ester. 

DBU (1.42 mL, 9.49 mmol) was added to a solution of Compound C (600 mg, 
5 237 mmol) and methyl dielhylphosplionoacetate (1 .74 mL, 9.49 mmol) in DCE (20 
mL). After stining at rtovCTught, the reaction mixt^ 

washed wilh aq. 2% citric add, hdno, dried (MgS04), and conc^trated Hie organic 
extract was concaitiated and the residue purified by chromatography on silica gel and 
elutionwith20%EtOAc/IXMtoaflFordai«auteso^^ MS:(M+H)*= 
10 310. 

K 4-Hydroxy-5-meflgipyrroIoP4-fI[lA4]triazm add 
metiiyl esten 

Pd/C (10%, 70 mg) y/as added to a solution of Compound D (710 mg, 2,30 
mmol) in a solvent mixture EtOAc/MeOH/IHF/AcOH (100 mL/100 mL/20 mU2 
15 mL). The suspension was stirred under hydrogaifi3r2h. The reaction mixture \ras 
passed through Celite, the Celite was washed with MeOH, and the filtrate was 
concentrated in vacuo to give crude product Trituration with hexanes afforded 
Compound E as a vrfutesoKd (430 mg, 88%). MS:(M+H)*==236. 

F. 4-Cidoro-5-met]iyipyrrolo[24-fi[^ add 
20 methyl ester. 

A mixture of DIPEA (0.24 mL, 1 .4 mmol), Conqiound E ^20 mg, 0.94 mmol) 
and POCI3 (3 mL) was heated in a sealed bottle at SO'^C. After 2 h, the mixture was 
cooled down tort and concentrated znvacu(> to give a residue. Theresiduewas 
partitioned between DCM and aq.NaHCOa solution. The DCM layer was separated, 

25 dried (NlgS04), and concentrated i/t vacua to give a dark green solid. Purificationby 
diromatography on silica gel and etation with 20% EtO Ac/DCM afforded Compound 
F as a yellow soUd (220 mg, 92%). MS: (M+H)* = 254. 

G. 4-C23-D]hydro-2-oxo-m-mdol-3-yI>-5-meaiylpyrn>l^^^^ 
f][l^,4]tria2me-6-propanoic acid methyl esten 

30 NaH (60% m oil, 28 mg, 0.71 mmol) was added to a solution of oxindole (94 

mg, 0.71 mmol) in DMF (2 mL) under argon. Themixtorewasstirredfor 10min- 
andCompoundF(60mg,024mmoI)wasadded After Ih at RT, the reaction was 
quMiched by the addition of acetic acid and diluted with DCM The organic solution 
was washed with water, dried (MgSO J, and concentrated in vacuo to give crude 

35 product Purificationby chromatogr^hy on silica gel and elution with 20% 

EtOAc/DCM afforded the title compound as a pure yeUow solid (78 mg, 94%). MS: 
(M+H)* = 35L 
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Example 54 

i;3-DiIi7dro-3-[5-methoxy-^henylmethox^^ 

2H-]]idol-2-oiie 

5 




A. 4-Hydro:Q^-5-meflioxypyiTolo[2,l-fI [l^,4]triazme-6-methanol 
4-Hydroxy-5-methox)TyiK>lo[24-q[l^,4]tri acid ethyl 

10 esto: (Compound F of Example 27 -3L56 g, 1 5 mmol) was combined with lithium tri- 
/err-butoxyaluminohydride (1 M solution in THF, 60 mL, 60 mmol) and heated at 
lefluxovemighL The leactionniixture was allowed to cool tort and quenched with 1 
Naq.HCI. The mixture was concentrated to remove volatiles and the l emaining 
material was combined with 100 g of silica gel and applied to a flash sifica gel column 

15 vAich was duted wifti EtOAc to provide 2.65 g (90%) of Compound A. MS: 
[M+Hr=196. 

B. l^Dimefhylpropanoic acid [6-(hydro:r)anethy1)-5-meffaoxy-4- 
oxopyiToIo[24-q[l^,4]triazm*3(4H>-yI]meihyl ester 

Compound A (195 mg, 1 mmol) was dissolved in 1.5 mL of DMF. NaH 
20 (60% in oil, 48 mg, 1 .2 nnnol) was added and the reaction niixtin^ was stiixed at rt for 
0.5 hr. Chloromefhyl pivalate (181 mg, 1.2 mmol) was added and the mixture was 
stuiedfor Ihr. Wato was added and tiie mixture was extracted with EtOAc (3x10 
mL). The comlnned extracts wm dried (Na2S04), conoentialed in vacuo and purified 
by flash column chromatography on siUca gel elutu3g wifh 33% E 
25 provide 260 mg (84%) of Conqwund B as a soKA MS: [M+H]'^ 310. 

C. 2;Z--Dim^y]^ropanoic acid [6-fonnry]t-S-metfaoxy-4- 
oxopyIToIo[2^1-f|[1^2^]t^iazin-3(4^h7qmet^^ ester 

Compound B (740 mg» 2 J9 mmol) was suspmded in toluene (10 mL) with 

manganese dioxide (835 mg, 9.6 mmol) and heated at lOO^'C for 3 hr. The reaction 
3 0 mixture was cooled to it, filtered, and the predpitate was washed with EtO Ac. The 
filtrate was concentrated in vacuo to provide 660 mg (90%) of Compound C as a 
soUd.MS:[M+Hr=308. 
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D. 2;2-DiiiietliyIpropanoic acid [6-fonKiyIoxy-5-metho37-4-- 
oxoi»3Trolo[2,l-fI[i;2,4]friazm-3(^ ester 




Compound C (660 mg, 2.15 mmol) was dissolved in CHjClj (10 mT.) M- 
5 chloroperoxybenzoic add (57%, 745 mg, 2.46 mmol) was added with MgS04 (2.0 g), 
and the reaction mixture was stiired at rt for 5 hr. The mixture was filtered and the 
filtrate washed with aq. NaHCOa solution twice, dried QA^O^, and concentrated to 
provide 680 mg (98%) of Compound D as a solid. MS: [M+Hf = 324. 

10 E* 2^IMmetiiylpropaiioicadd [5-mefli03gr-4-oxo-6- 

Opheiqrlmethojy)pyrroloi2,l-fl[l^,4]tri^ ester 
Compound D (680 mg, 2.10 mmol, 1 eq) was dissolved in acetone (10 mL) 
followed by the addition of benzyl bromide (430 mg, 2.5 mmoQ and K2CO3 (1.0 g, 

7.25 mmol). The reaction mixture was stirred at 60*^0 fi)r 10 hr, cooled to rt, and 
1 5 filtered. Ibe filtrate was concentrated and purified by flash silica gel chromatography 
eluting with 25% EtOAc in hexanes to provide 485 mg (60%) of Compound B as a 
gel.MS:|MfHr=386; 

one 

20 Compound E (65 mg, 0.17 mmol) was stirred at rt in a mixture of MeOH (1 

mL) and ammonium hydroxide (0.2 mL) for 6 hrs. The mixture was concentrated in 
vacuo, dissolved in CH2CI2, and purified by flash silica gel chromatography eluting 
with 33% EtOAc in hexanes to provide 45 mg (97%) of compound F as a solid. MS: 
IM+Hr=272. 

25 G. 4-Chloro-S-me11ioiy-6-(phenylmetfaoxy)pyrrolo[24- 

f|[l,2,4]triaziiie 

Compound F (44 mg, 0.16 mmol) was stirred with POCI3 (0.5 mL) at 60**C for 
3hr. The mixture was concentrated mvacut^, dissolved in CHjCls (2 n^ 
with solid NaEICOa fi)r 1 0 min. The mixture was filtered and concentrated to provide 
30 46 mg (99%) of Compound G as a solid. MS: [M+HTT- 286. (The CI substituent may 
be replaced with OCH3 iqwn standing in MeOH); R-T.=3.265 min (YMC 85 ODS 
column 4.6 x 50 mm, 10-90% aq. MeOH over 4 minutes containing 02% phosphoric 

add, 4 miymtn, monitoring at 220 nm); ^ NMR (CDCI3): 5 8.01 (s, IH), 7.45-7.30 
(m, 6 H), 5.15 (s, 2H), 4.03 (s, 3H). 
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10 



BL 13-DiI]ydro-3-[5-mefiio:Qr.-6-(phe]^^ [24- 
f|[i;2,4]tria2m^yg-2H-mdol-2-one 

To a suspension of NaH (60% in oil, 19.2 mg, 0.48 mmol) in DMF (0.5 mL) 
was added oxindole (63.4 mg, 0.48 nunol). The reaction mixture was stined for 1 hr 
at RT. Compound G (38 mg, 0.16 ramol, 1 eq) was added, and the mixture was 
stirred for 1 hr. The mixture was dUuted with water and jBlteied. The resulting solid 
was triturated with MeOH and dried to provide 38 mg (62%) of the titled compound. 

MS: [M+iri^= 387; ^HNMR (rf-DMSO): 5 12,83 (br s, IH), 10.64 (br s, IH), 7.78 (s, 
IH), 7.60 (s, IH), 7.50-731 (m, 6H), 7.02-6.94 (m, IH), 6.89-6.82 (m, 2H), 5.10 (s, 
2H),3.55(s,3H). 

Examples 55-60 




15 Compounds having the fomiula Qi), wherein and Rjgphave the 

values listed in Table 7, below, were prepared following the procedure described for 
Example 54, except using a difTerent phenylamine. 



TABLE? 



Jhbs 








C'ompoiuid Mame 


Data 


55 


I' 


H 


CH3 


4-l(5-l'lu£HO-2^ 

metiQr^eny])amino]-S- 

methylpynolo 

[2,l-fI[lA4]tria2me-6- 

caAxsxyUc acid methyl 

ester 


IM+HJ+=315^; iH 

NMR(CDCB)5 
7.97 (brs,lH), 7.94 
(s.lH),7.88(s,lH), 
7.13(t,J=8.2Hz» 
lHX6.77(dliJ=2.7, 
83 Hz, IH), 3.87(8, 
3H),2.82(s,3H), 
2.27 (s,3H) 


56 


O 


H 


CH3 


4- 115- 

[(Elliylaiiiino)carbonyI]- 
2-mef]iylphenyl]amiDo]- 

5- mediylpynoIo 
[2,l-fI[lA4]triazme-6- 
carboj^Uc acid methyl . 
ester 


LM+HJ+=368.a3; 

lHNMR(CDC13)5 
8.17 (brs,lH), 7.92 
(s,lH),7.83(s,lH), 
7.46(d,J=7.8Hz, 
IH), 723(d,J=7.7 
Hz, IH), 3.82(8, 
3H),3.40(I4,2H), 
2.88(8,3H),230(s. 
3H), US (m,3H). 
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57 


H 




Uil3 


4-[t4-fluoro-2- 

methylphenyI)ammo]-5- 

methylpyrrolo 

[2,l>fI[i;2,4]triazme-6- 

carbos^Uc acid mettyl 

ester 

'> 


LM+HJ+=31fi.l; iH 

NMR(CDCB)5 
7 99(s ITTi 7 X7r«i 

lH5,7.68(brs,im, 
6.99 (m.2H). 3.88 
(s.3H).2.85(s,3H), 
231(s,3H). 




H 




Jl 


4-U4- 

Fluarophenyl)amino]-5- 
methylpyrrolo 
[2,l-f|[lA43triazme-6- 
caiboxyUc acid methyl 
ester 


IM+HJ+=301.1; iH 
NMR(CDCB)5 

lH),7.54(m,2H), 
7.05(t,J=8.8Hz, 
2H),3.82(s,3H), 
2.82 (s,3H). 


iy 




u 


CH3 


4-LLi>4l(a- 

Metho3^henyl)anuiio] 

carbonyI}-2- 

m erti vlnh envllaTn iriol»^ 

methylpyrrolo[2,l- 
f|[lA4]triazme-6- 
carboxy lie acid methyl 
ester 


lM+H|+=446:i. 


60 


, H 
/Y 


H 


CH3 


5-Metliyl-4-l2-metIiyl-5- 

r f metfaylamino) 

carbonyljphenoxy] 

pyrrolo[2,l-fI 

[l»2,4]tiiazme-6- 

carboxylic acid mediyl 

ester 


IM+HJ+=355.1. 



Example 61 

N-^dobnt^-4-[[5-[(methoxyainmo)carbonyI]-2-methyl^^ 

metiiyIpyiTolo[2,l-f] [1 A4]triazme-6-carbozamide 

5 
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The conipoiind of Example 61 was prepared as set forth below, using the 
Scheme 9 described above, wb^rein Comi>oimds (A)-CE) have fhe stniduresiadicated 
below. 

5 A. 




To a solution of the 3-mediyl-l-i^iiole-2,4-diethyl estex (100 mg) (J. 
HeterocycKc Chem VoL 34 (1997), at pp. 177-193; Heterocycles, VoL 50 (1999), at 

10 pp. 853-866; Synthesis (1999), at pp. 479-482) in DMF (0.44M) was added either 
NaH or KOfBu (L2 equiv) at rt ITiis solution was stirred for 30-45 minutes. 
Chloramine in ether (ca, 0.15M, 1 eq.) was added via syringe. The solution was 
stiired for 1.5 h or mtil starting material was converted to product as judged by HPLC 
analysis. The reaction was then quenched with aq. NaaSjOj and extracted witii EtOAc 

15 or EtjO. The organic extracts w^ washed with water and brine and then dried over 
sodium sul&te. Compound A was obtained in >90% yield MH2CI in ether was 
prepared according to tiie procedure of Nunn, J. Qiem. Soc. (C), (1971) at p. 823. 

B. 

20 



To a solution of Compound A (2 g) informamide (8 mL) was added acetic 
acid (20% by weig^), and the mixture was heated at 120X for 24h. Thereaction 
25 inixture was cooled and water added (32 mL) to precipitate the product Thesolids 
were collected by filtration and washed with EtO Ac to furnish Compound B as a 
yenowsoM(90%). 

C. 

30 
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To a solution of Compound B (10 g, 45.2 mmol) in tolume (150 mL) was 
added DIPEA (63 1 mL, 36.2 mmol, 0.8 equiv) and POCI3 (5.05 mL, 54.2 mmol, 1 .2 
5 equiv) and the reaction niixtuie heated at 12^^ The 
reaction mixture was cooled and poured into ice cold sat NaHCX)3-vvater-toluene (450 
mL-450 mL-150 mL) and stirred rapidly to assure quenching of Ifae excess POQ3. 
The layers wcare separated (filteired through celite if a suspension forms) and the 
organic laya was washed again with sat NaHCOj. The organiclayer was dried over 
10 Na2S04, filtered and concentrated m vacuo to a£K>rd Compound C as atan yeUow 
soUd(9.9g,95%). 

D, 




A mixture of commercially-available 4-an2ino-3-methylbenzoic acid (100 g, 
0.66 mol) and N-(/erf-butoxycarbonyl)anhydride (150 g, 0.68 mol) m TEIF (1000 mL) 

was slo^y heated to 50''C overnight The resulting mixture was cooled to rt and tiie 
20 solvent was removed on a rotary evaporator. The resulting solids were triturated with 

hexanes and dried in vacuo to afiBord 151 g (91%) of the crude BOO-protected aniline 

intermediate as a light pink solid. 

To the above, light-pmk solid was added EDCI (127 g, 0.66 mol), HOBt (90 g, 

0.66 mol), and DMF (1000 ml), and the resulting mixture was stirred at rt for 30 
25 mmutes followed by addition of metho>7amine hydrodiloride (55 g, 0.66 mol) in one 

portion. Afer stirring for 10 rain, the mixture was cooled using an ice bafh. DIPEA 

(250 ml, 1.4 mol) was added at sudi a rate so as to maintain the internal reaction 

temperature below 25^C. Afier the addition was coniplete, the ice baifa was removed 
and tihe reaction was stirred overnight at rt The reaction mixture was partitioned 
30 between 0.5 L of water and 1.5 L of EtOAc and the resulting layers were separated 
The aqueous portion was extracted with additional EtOAc (400 mL x 3), and the 
combined organic extracts wctb washed with water (300 mL x 3), cold 0.5 N aq. HCl 
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(400mLx2),and\vato:(500mL). The product was then extracted with cold 0.5 N 
aq. NaOH (300 mL x 3) and the combioed basic aqueous extiacts were neutralized to 
pH = 8 by a slow addition of cold 0.5 N aq. HCL The resulting solid \^ch 
precipitated was collected by fatration and washed widi cold water. The wet solid 
5 was decolorized in hot EtOH with active dmrcoal to give 106 g of white solid as the 
BOOprotected N-methoxyamide intermediate. 

To a slurry of the above solid (91 g, 032 mol) in 1,4-dioxane (400 mL) at rt 
was added a 4M solution of HCl in dioxane (400 mL), and the resuWng mixture was 
stirred at rt overnight Diethyl eflier (1000 mL) was added and the precipitated solid 
10 was collected by filtration and triturated with a hot EtOH/H^O mixture (4:1 v/v). 
Drying the resulting solid in vacuo afforded 53 g of the pure hydrochloride salt 
(Compound D) as a white solid. jH NMR (d^DMSO): 5 9.5-9.9 (br. s, IH), 7.75 (s, 
IH), 7.55 (d, IH), 7.36 (d, IH), 3.70 (s, 3H), 238 (s, 3H). 



To a solution of the Compound D (41 J2 g, 190 mmol) m DMF ^30 mL) was 
20 added DIPEA (33.1 mL, 180.7 mmol, 0.95 equiv), and the reaction vessel was heated 
to 55 **C (oil bath temp). Solid Compound C (45.6 g, 190 mmol) was added in several 
portions ovet 10 minutes and the flask was rinsed with DMF (150 mL) and added to 
thereaction. The reaction was heated for 10 hours at 55 ""C and cooled tort The 
mixture was then poured into 1.5 L water diluted to 2.2 L with ice sLavAy aver 10 
25 minutes. The pH was adjusted to 6 and the solids were stirred for Ik Thesolids 
were filtered, washed with water (2x200 mL) and dried on the filter to give 71.9 g 
erode ester. The soUd was then suspended in acetonitcile (450 niL) and heated with 
stirring at 50 **C for 1 h. The mixture was cooled and filtered to give 64.2 g product 
(>99% purity). These solids were then dissolved m hot EtOH (2.8 L) and 
30 decolorizingcarbon(64g) was added foUowed by heatirig at reflux for 15 min. The 
mixture was then filtered through a pad of celite and the reaction flask rinsed with hot 
EtOH(lL). The hot filtrate was then concentrated to ~1L of EtOH by distillation 
upon which the product started to crystallize out of solution at a volume of 2.5 L. The 



15 E. 
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sohidon was cooled and placed in a wld loom ^thst^^ The solids wiece 

filtered and linsed witb 1/1 EtOH/ElaO (500 mL) to give 58.5 g of Coii5)ound E as a 
^tesoM(80%). 

5 F. Example 61 

To a solution of ester Compound E (22.5 g, 58.7 mmol) in THF (205 mL) was 
added 1 NNaOH (205 mL) and the reaction mixture heated to 50 for 16 h. ITtie 
TEIF was removed in vacuo and the mixture was addified to pH 4-5 with IN aq. HCl 
to precipitate the product The heterogeneous mixture was stirred for 1 h, filtered and 

10 washed with water (150 mL) and ether (150 niL). The collected solids were partially 
dried on the filter to give the aude add intecmediate as a moist i?«diite solid \^ch was 
used without finrth^ purification. 

To a solution of the moist acid in 300 mL of DMF was added HOBt (11.9 g, 
88.0 mmol), EDCI (16.9 g, 88.0 mmol) and 13 equivalents (117 mmol) of 

15 cyclopropyl-amine as the fiiee base or as the hydrochloride salt The mixture was 
stirred for 30 min to solubilize the solids, placed in a cold water bath, and DIPEA 
(20.4 mL, 117 mmol) was added slowly via syringe. The reaction mixture was 
allowed to stir at rt for 1 h, then poured into r^idly stirred ice water (1.2 L) to 
precipitate the product After stirring for 3 h, the solids were collected by suction 

20 filtration, washed with water (150 mL) and ether (2xlOQmL), and allowed to air dry 
by suction filtration to give Example 61 (92-98%) as a white solid. 

Examples 62-115 




Compounds having the formula (He), \N^erdn and R^o have the values listed 
in Table 8 were prepared fi>llowing the same methods set fordi above io Scheme 9 and 
Example 61, using difiFerent amines (NRjRjo) in the last step. Additionally, each 
compoundcanberecrystallizedusinga7to 1 EtOHAvater mixture to afford 
30 analytically pure product as a vMie crystalline solid. 



-68- 



wo 02/40486 



PCT/USOl/49982 



TABLES 



Ex. 






Componnd Name 


Data 

MS/HPLC 


62 


— CH2-C(CH3h 


CH, 


N-(2;i-Dimethylpropyl)-4-Ui- 
[(mdhoxyamino)cad>oiiyl]-2- 
metfaylidienyT]ammo]-N,S- 
dimrai^yiTolo 

[2,l-q[ly2,4jtnazme-6-can>oxamiae 


439J 
3.43 min 


63 


— CH {CHsh 


H 


4-L15- LCMetboxyammo ^cardonyi ]-^- 
methylphenyl]aminol-5-mefliyl-N-(l- 
me1hylediyI)[^^lo 
[2,l-f|[1^4]1iiaz3n&-6H:ait>oxamide 


397.3 
2.79 min 


64 


CH2-CH 

CHs 


H 


4-|l^LlMemoxyammo;cart>onyxj-2- 
mediy]pheQyI]amino]-5*iiie11iyl-N-C2- 
methymiopyQpynolo 
[i^l-f|[i^4]lriaziiie-d-carboxai^ 


411.4 

3.14 min 


65 


— CHz^CCCHsh 


H 


M-(2^-Limietiiyipro|iyi>4-|i> 
[(mdfaoxyamino) 

CarboiQrl>2-mefhylphenyl]axi]ino]-5- 
]ne1hylp>iTolo[2, 1-^ 
[1^4]tria23ne-6-carboxaimde 


425J 
335 min 


66 


— [CH^Hi 


H 


4-[[5-[(Methoxyanimo)carbonyl]--2-- 
methy^h^yl]amino}-5-mediyl-N- 

caxboxamide 


0 mm 

^.oo nun 


67 


-C(CH3)j 


H 


N-<I,l-DimefliylelhyI)-4-[[5- 
[(melhoxyainmo)caiboiiyl}-2- 
metfaylpheQyl]ammo]-5- 
mefiiy4)ynoto[2,l-Q[l,2,4]tria23iie-6- 


41i:«i 
3.11 min 


68 


— (CH2)2 OCH3 


H 


4-Ll3-LC^edioxyammojca]ixinyij-:2- 
methy]i>heayI|ammo]>N-(2- 
methoxyefiiy^5-meSiylpym>lo[2»l- 
f][l^»4]triazme-6K:aibaxaixi^ 


413Ji 
1.99 min 


69 




H 


w-uycioiiexyM-ii>- 

[(me1hoxyammo)caibonyl]-2- 

mediy^eayl]ammo]-5- 

metiiy$ynx»lo[2,l-f|[lA4]tria2ine-6- 

caiboxamide 


437.4 
2.88 min 


70 


CH3 


H 


mettiylphei]yQainmo]-S-mediyl-N-[(lR)- 

l-phe!nyletfayllpyizolo[2»l- 

f|[l^»4}trtame-6-caiboxamide 


2.85 min 


71 


CH3 

-g-Q 


H 


/Lml 1 S-l f M^thnYVSimiT>r\^nsn*tirmvl tmm'J^ 

mediyIpheny]]amino]-5-meti]yl-N-[(lS)- 

l-phe]iylethyl]pyirolo[2»l- 

Q[i;2,4]triazin&-6-caiboxamide 


2.85 min 


72 




H 


N-U4-Wuoropnenyl>inetliylJ-4-|li. 

[(methoxyamino)caibonyq-2- 

me&ylpheDyI|anuno]-5- 

mea^Il^TO>lo[2»l*Q[l^,4]triaaiie-6- 

carixncamide 


463.4 
2.83 min 
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Ex. 






Compoand Name 


Bata 

MS/BDPLC 


73 


0CH3 

\=/ 


H 


^U>"LtMlemoxyanimo;cart)onylj|-z- 

ine1]iyIph^yl]aiiimo]-N-[(2- 

meflioxypheiiyI)m^wI|-5- 

me&ylpy]Tolo[2,l-g[lA4]triazine^ 

carboxamide 


475.4 
2.83 min 


74 




H 


4-[[^-[(Metboxyammojcarboiiyij-z- 
metiiylphenyQanimo]-5--mediyl-N-(4- 
pyndmylme&yl^yirolo[2,l- 
q[lA4]tiiazme-6-caibox^ 


446.2 
1.45 min 


75 




H 


4-ii5-UMetiioxyammo;carDonyij-2- 
me1bylpheny]]amino]-5-mediyl-N-[2-(4- 
pyrid]nyl)et^I|pyrrolo(!2,l- 
f][1^4]triazizie-6-caiboxaiiiide 


4603 
1.81 min 


76 




H 


4-|X^llMemoxyammojca]lx>nylj-z- 
me1iiyfehenyl]amino>5-me1fayl-N-[2-(l- 
piperidmyr)e11iyl]pyxTolo[2»l- 
Q[1^4]tnazine-€h-carl>oxaimde 


465.4 
1.56 min 


77 


(CH2)2 


H 


4-|i3-i(Memoxyainmo;cartx>nyij-z- 
inelhylphenyl]ainmo>S-me&yl-N-[2-(4- 
moipholjny]0^yl]pycn>lo[2,l- 
jO[l,2,4]triazme-6Hcaib(ixa]m 


468.3 
138 min 


78 


HO 


H 


JN-KiK»:^55>>A3-Diiiydro-lll-mdeii-l-ylJ. 

4-[[5-[(me&o}{yammo)carbQiiyl]-2- 

ine1hylptheiiy]]aiiuiio}-5'-^ 

mefliy]pyiTolo[2,l-f|[l^«4]triazm&-6- 

carboxamide 


487.4 
2.74 min 


79 


OH 


H 


N-llls;^K>2;5-l^mydro-lH-indQa-l-ylJ- 
4-|I5-[(mefh0xyammo)carbcinyI]-2- 

mediy]pyirolo[2,l-fl[i;2,4]triazane-6- 
ca]i)oxa]mde 


487.2 
2.74 min 


80 


-< 


H 


N-<jyciopropyl-4-il> 

[(]n^oxyain]no)caibQnyl}-2- 

me1hy]phenyl]ammo]-5- 

mefhylpyiTolo[2,l-f|[lA4]triaziiie-6- 

carboxamide 


2.64 min 


81 


-0 


H 


N-CJyclopeiityl-4-Ll^ 

[(mOToxyammo)carbonyQ-2- 

melhy^h^I]ammo]*5- 

meliiy$ynoloI2,l-Q[1^4]triazme-6» 

carboxamide 


4Z5.0 
3.15 min 


82 


\ 

F 


H 


N42-<4-l''iuoropliKiyl)ethylJ-4-[L5- 

[(methoxyamino)carbonyl]-2- 

me1faylphGQyl]amino]-5- 

methyQ)yiTolo|2,l-f|[lA4]tria2ine-6- 

caiboxamide 


477.3 
3.53 min 
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Ex. 




Rio 


Compound Name 


Data 
MSaBDPLC 


83 




H 


W-tUyclDliexyJmemyi>4-Ui>- 

[(metboxyamiiio)cad)onyl>2- 

metiiylpheaiyl]amino]-5- 

methymynrob[2J-fl[1^4]triaziiie^ 

caiboxamide 


45U 
3.70 mia 


84 




H 


^lP-l(Memoxyammo;cart>onyij-^- 

mettiylplienyl]amino]-5-melby]rN- 

[(tetrahydro-2- 

faraDyl)methyl]pynolo[2,l- 

f][1^4]tria2dne-6-caiboxamide 


439.3 
2.76 mm 


85 


— (CHjyz-^N 


H 


ixi-muOio-yieiiiyi/^[[>- 
[(methoxyamiiio)carbo]iyl>2- 
me1hy^heDyl]ammo]-5- 
meffay]pyin>lo[2,l-f|[1^4]triazine-6- 
carboxamkle 


498.3 
3.39 min 


86 


(CHzyy— CHs 


H 


[(methoxyainmo)cadx>nyI]>2^ 
mBdiy]ph^l]amino]-5* 
mefhy]pynolo[2. l-firis2.41triaaiie-6- 
cait>oxamide 


4112 
3.16 mm 


87 


— CH2-0 


H 


W-lUyclopropyJmetliyi>4-tL> 

[(medioxyammo)carbonyl]-2- 

methy^h^yl]amino]-5- 

metfaylpyirolo[2J-f][1^4]tiiaziiie-6- 

carboxamide 


409.1 
2.90 min 


88 


PH3 


H 


4-[L3-L(Mettioxyammo>:artx)nyij-2- 
mefhylph^yr]amiiio]-5-mediyl-N-C2- 
me%lbu1yQpynolo[2,l-f][l^,4]1ziiazm&- 
6-caxboxamido 


425.3 
3.43 mia 


89 


0 


H 


JM-l2-l«^iranyimeQiyl>^[li>- 

[(methoxyam]no)cart>onyl]-2- 

me1iiylphenyl]ammo]-5- 

methy$ym>lop,l-Q[lA4]1riasdii&^ 

caiboxamide 


435.1 
2.95 min 


90 




H 


4-ll5-LCMeaioxyammo}cart>onyij-2- 

mediy]phe]i/l]ammo]-5-metiiyl-N-^- 

1faieiiylme&^l)pyiTolo(2,l- 

fin ^4111*187111 A>^v-c^f4vnri)miHft 


450 
3.16mm 


91 




H 


^ll5-HM.emoxyammo;cart)onylj-:^- 
methylpheaiynamino]-5-metiiyUI-(2- 
phenoxyethyj^pynrolop,!- 
jO[lA4]tna23]ie-6-carbaKamide 


475.3 
3.43 nun 


92 


CH3 

\ f 


H 


4-U3-[(Memoxyammo}caH>onyij-2- 
m^iy^heDyi]amino>5-metiiyl-N-C2- 
mefliylc^clohexyQpyrroloP, 1- 
Q[l>2,4]tiiazme-6-caiboxab^ 


451.2 
3.56 min 


93 


— CH2-CH3 




N-Kthyl-4.115. 

[(melhoxyamino)caiboii>d]-2- 
me&y]phenyl]amiiio]-N>- 
cimieuiyjpyiToio[2y l -ijil 9Zy4jtnazme-6- 
carboxamide 


397.2 


94 


— CH2-CF3 


H 


4-lP~KMemoxyammo;carDonyij-2- 
me1iiy^h^yI]ammo]-5-me!tfay]-N-(2;2^ 
tiiBuoroe1iiyI)pym>Io[2,l- 
f|[lA4]triaziD&'€-caEboxaiiud6 


437.1 

3.01 min 
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Ex. 






Componnd Name 


Data 


95 


— CH2-CH2-F 


H 


[(methoxyaiimio)cmbonyQ-2- 
me{hy]^henyI|ammo]-5- 
methylpym>lo[2,l-q[l^,4]triaziae-^ 
caiboxamide 


401^ 
2.44 min 


96 




H 


W-t2;i-Uihydro-m-jiideD-2-yl)-4-U5. 
[(melhoxyanuno)carb(myI]-2- 
metliylpbeiiyI]aixuno}-5» 
mefiiyIpyTOb[2,l-q[i;2,4]triazm 


47U 
SJSmia 


97 


— CHj-CHj 


H 


N-E&yM-[[5- 

[(me&c»Q^aiiuno)carbonyI}-2- 
iiiet]ry^heiiyl]ammo}-5- 


3833 
2J58iiun 


98 


1 

H2C-CF2-CF3 


H 


4-[I5-[^ethoxyamino)carbonyl]-2- 
methy^benyqamino}-5-inediyl-K- 
^A3,3^-peiitafluoropropyr)pyrrolo[2,l- 
f][1^4]1nazme-6-caiboxamide 


4872 

3.40 mm 


99 


— (CH2>i-N(CH3)2 


H 


4-|i^-L(Meaioxyainmo;cart>oiiylj-:^- 
mediy]pheDyl]amnio]-5jHlimetiiyl->N-(I- 
methylediyQpyrrolo[2,l-Q[l>2,4]triazin&- 
OHjanXiXanucic 


426J 

1 %St mm 


100 


XX. 


H 


N-(4-Fluoropliraiyl>4-|i>- . 
[(inedioxyaxiiino)caibonyi]-2- 
mediylptheDyl]amnio}-5- 
me1hy^yynolo[2, ^^4]triazine-6- 
caiboxamide 


U92 
2.92 nin 


101 


H3C0 

-b 


H 


4-|I3-L(Memo3Qrammo>:ait>onyij-2- 
metfay^henyQammoJ-N-C^- 
me^o3npb0i]yI)-5-metiiylpycrolo[2,l- 
q[1^4]triazme-6-caxbaxanude 


4612 
2.97 mm 


102 


OCH3 


H 


4>Ll3-L(Memoxyanuno>:ait>onyij-2- 

inetfaylphenyI]ammo]-N-[(3« 

melbo>^heny[)medr^l]-5* 

methylpyiTolo[^l-Q[1^4]tria2aiie-^ 

caiboxamide 


4754 
2.7Smm 


103 


CF3 


H 


4-Ll5-[(Memoxyammo;carbonyij-2- 
metby]^ez^l]amino}-5-me&yl-N-P- 
(trifhioiometbyQpbenyl]p3QTolo[2»l- 
f][lA4]triazme-6-caiboxamide 


499.1 
3J9min 


104 


CI 

-CH.-Q 

a 


H 


N-U2,5-t>iciiioropnMiyi;metiiyij-^[L5- 

[(metbo?Q^ainino)caibonyI]-2- 

metbylpbeiryr|ami]io]-5* 

m^y]pyiToloI2,l-Q[i;2,4]triazine-6- 

caibaxamide 


513.1 
3.10 mm 


105 




H 


N-IU s>l-cyano-z-piieaylettiyij-4-[l5- 

[(mdfaoxyamino)cart>onyQ-2- 

mediy]^i!^i^I]ainiiio]-5- 

mediy4>yTOlo[2,l-g[i;2,4]triazine-6- 

caiboxaniide 


484J 
2.88 mm 
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Ex. 






Compound Name 


Data 

MS/HPLC 


106 




H 


4-[l5-HMeaioxyammo^cart>onylj-Z- 
m^y^h^l]amino]-5-metfayl-N-(2- 
p]iciQrlediy]]pyrrolo[2,l-f|[l4>4]triazm^ 
6-cacbDxamide 


459J 
2^1 min 


107 




H 


4-Ll5-LCMetlioxyammo;carbonylj-:i- 
me1hy^beDyl]ammo>5-me&yl-N-{2- 
pyridmylmethyI)pyiTolo[2,l- 
Q[l>2,4]tria2aiio-6-carboxsanide 


446^ 
\Sl min 


108 




H 


4-Ll3-itMemoxyammo;carbonylj-2- 
methyfa>heiiyI]amino]-5-methyl-N- 
^henyjme1hyI)pyiToloI2»l- 
Q[l^,4]tna2an&-6-carboxamide 


445^ 
2.69 mm 


109 


s 


H 


4~LL^LCJ^^^oxyammo>cart>onyij-:z- 
meUiylphenyl]amino]-5-metfayl-N-(4- 
metfayl-2-tlua2o]y]Qpym>lo[2,l- 
Q[l4»4]triiiznie-6-€Eubomiude 


4523 
3.50 min 


110 


CH3 

1 

— CH-CH2-CH3 


H 


4~ii>-HMemoxyammo;cari)onyij-:ii- 
methyj^henyqammo^S-methyl-N-KlK)- 
l-methiylpropyl]pyrrolo[2,l- 
iJ[l,2,4jtriazme-6-carboxamide 


411.2 
3.20 min 


111 


— CH-CH2-CH3 


H 


4-ll5-|(Memoxyamnio>cartK)iiyij-ii- 
meaxy4)hGnyl]ammo]-5-medxyl-N-[(lS> 
l-medQrl^ir^yyqpyxTob 
f|[l«2,4]triazin&'6-caiboxamide 


411.2 
3.20 mm 


112 


F 


H 


N-[(3-Fluoiopihenyl)inediyl]-4-|I5- 

[(met]ioxyammo)carbonyI|-2* 

meti[iy]pheQyl]ammo}-S- 

mefhylpyiToloI2,l-g[l^,4]triaz3iie-6- 

caiboxamide 


463 J2 
2.84 min 


113 


F 


H 


N41-(4-Fhioropiienyl)ediylJ-4.Ll5- 
[(met}ioxyamino)cart>o]iyI]-^2- 
me!hy}ph^yl]amino}-5- 
methymyziDlor2. l-firi^41triazme-6- 
caiboxamide 


■ 4773 
2.93 min 


114 


F 


H 


N-lC2,4-JL>ffluoropheiiyl)methyiJ-4-|15- 

[(methoxyam]no)carbDnyI]-2- 

methylpheaiyl]amino}-5- 

mediy$ynolo[2,l-^[1^4]triaz3iie-6- 

cafboxamide 


481.2 
2.92 min 


115 


p 
F 


H 


i^l{2>i>itiuoropiienyl)methyiJ-4-lli>- 

[(memoxyammo)caibonyl]-2- 

me1iiylphenyl]amino]-5- 

mefliylpyTObpj-q[lA4]triazm©-6- 

caxboxamide 


481.1 
2.70 min 



Examples 116-119 
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Compounds having the formula (Qd), i;rib^da the R2 groiq>s have the values 
5 listed in Table 9, were prepared following the same methods set forth above in 
Scheme 9 and Bxamples 62-1 15. 
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TABLE9 



Ex. 




Compoand IName 


Data 


116 


\ ^ 


3- lL6-l(Hexahydro-4- 
me11iyHH-l,4-dia2epm-l- 
yl)carbonyI]-5-mefhyl 
pyrrolo[2,l-f|[lA4]triazin- 

4- yl]aniino]-N-methoxy-4- 
meffaylb^izamide 


462.1 
1.63 min 


117 




JN-Metlioxy-4-metiiyi-3- 

[[5-mefhyl-6-(4- 

morpholmylcarbonyl) 

pyirolo[2,l-fl[i;2,4]tria2in- 

4-yI]aniino]beiizamide 


4252 
1.82 mm 


118 


— O""* o 


N-Memoxy-4-meliiyl-3- 

[[5-methyl-6-[[4- 

^henylmethyl)-!- 

pipQriidmyl]cari>onyl] 

pym>lo[2,l-q[lA4]triazin- 

4-yl]amino]benzainide 


513.4 
3.45 min 


119 




N-Metlioxy-4-mettiyl-;5- 

[[5-mdiiyl-6-(l- 

pyijoUdinylcarbonyl) 

pyirolo[2,l-fl[l^,4]triazin- 

4-yl]ainino]benzaimde 


2.16 min 
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Examples 120-124 

H3( 




(He) 

Compounds having the fonnula (He), ^Aerein X and R2 have the vahies listed 
in Table 10, were prepared following the same or similar procedure as in Scheme 9 
and Example 61, except in the first step, commercially available 3-trifluoromethyl-l- 
pyirole-2,4-diethyl ester was used instead of 3-mefliyl-l-pynx)le-2,4-diefhyl ester. 



10 



TABLE 10 



Ex. No. 


X 




CompoimdName 


Data 
MS/HPLC 


120 


0 

1 


— CH2— CH3 


4-[[5-[(Methoxyammo)carboiiyl]- 
2-metfay]^heiiyl]amiiiD>5- 
(tri£hiQFomeiliyQpyrrolo[2,l- 
f][l^,4]triazine-o-caibaxy]ic add 

cihyi ester 


i.7o nun 


121 


0 

>- 

HN 

1 


— CH2— 


N-iithyi-4-l[5- 

[(methoxyaiiuiio)carbonyl]-2- 
methy]phenyl]aiiiino]-5- 
(trifhiorometfayQpyitolo[2,l- 
f|[l,2,4]triazme4HcatbGxamide 


437.2 

2.99 min 


122 


0 

HN 

1 


— CH2-CH2CH3 


4- ll5-l(Memoxyammo;canx)nyij- 
2-metiiy^henyriammo]-N-propyI- 

5- (trifluoromefltyl)pynolo[2,l- 
g[1^4]triazme-6-caifooKamide 


451.3 
321 min 


123 


0 

>- 

HN 

1 


CH3 
1 

— CH-CH2-CH3 


4-LL^-[(Memoxyammo;carCKHiyij- 

2-methy^henyrianiino]-N-[(lS)-l- 

melhy^iropylj-S- 

(trifluoiometiiyQpyTrolo[2,l- 

g[i;2,4]triazm6-6-caiboxa]mde 


336 mia 


124 


0 

>- 

HN 

1 


CH3 


4-U.>-tU^enioxyammo)carbonyl}- 

2-ine1iiylphenyl]amino]-N-[(lS>l- 

phwiyleaiyI]-5- 

(tri£tuoroniet]xy0pynrolo[2,l- 

f|[1^4]tria2me-6-caiboxamide 


il3Ji 
1.72 min 
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Example 125 

N-E&ylr4~[[5-[(meffaoxyaiiiino)cai1>oi^Q-2-methy^^ 
mefhyIpy]ToIo[24-f|[i;S,4]triazme-6-carbon methane sidfonic acid 




5 

l&cample 97 as a free base was charged wilii acetone (10 ml/g Ex. 106)» and 
Ihe jacket was heated to 50-60^C« Refhix was started at 55-57^0, and Ihe mixture was 
stirred for 30 mia at 50-60*^0. Me1hanesulfonicacid(L2 eq.) was added, and a 
slight ^otherm was observed The slmiy was stirred at 50-60^C midl DSC showed m 

10 two consecutive samples the complete conversion of the fiee base (mp 220-222**C) to 
the mesylate salt (mp 259-261 X). The slurry was cooled to 20-25''C over about 30 
mm, axid then stuied for at least 30 min* with Ihe t&mp.k^t at 20-25^^^ Thesluny 
was then filtered, washed with acetone, and dried in vacuo at 40-S0''C to an LOD 
<0.5% to provide Example 125 as a white aystalline solid ^eld 90-95%). 

15. [M+H1*M78.4. The above procedure may be used to prepare mesylate salts of other 
coiiq>ounds of Formulae Q) and (JI) herein. 
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Example 126 

Ar-Efliyl-5-methyl-4-[P-metliyl-5-[|I3<t^ 
ca]tonyl]|pheayl]aiiuno]py]iolo[24-j/][^ 




A. To a slurry of 2.0 g (4.2 mmol) of compound (1) fix>m Scheme 10, \^*firein Ra 
is ethyl, in 12 mL of anhydrous MeOH was added 1 8 mL of a 4 N solution of 

10 anhydrous HCl in dioxane at rL The resulting clear solution was stirred at rt for 16 h 
and the reaction nodxtore was concentrated mvai»ia. The resulting oil was dissolved 
in 16 mL of L5 N aq. KOH solution and heated to 50X for 3 K After cooling to rt, 
the mixture was diluted with SO mL of water and 1 0% aq. HCl was added until pH 
wasq>pFOxmiately3or4. The resulting precipitated product was collected hy 

15 vacuum fQtration and washed with SO mLofwater and dried £riv^^ 

(99%) of compound (3) fiom Sch^e 10. An analytical sample of this product was 

prepared by recrystallization from 10% aq. aoetonitcile. *H NMR (CD3OD): 5 8.21 (br 
s, IH), 8.1 1 (br s, IH), 7.89-7.91 (m, 2H), 7.67 (br s, IH), 7.44 (d, IIQ, 3.40 (q, 2H), 
2.86 (s, 3H), 2.36 (s, 3H), 125 (s, 3H). LCMS (M+IT) « 354.2. HPLC (Condition 
20 A): 2.24 mm. 

B. A mixture of Compound A (40 mg, 0.1 1 mmol), HATU (65 mg, 0.17 mmol), 
diisopropylamine (20 |xL, 0.1 1 mmol), and 34rifluon>nielhylaQiline (36 mg» 0.22 

mmoQ in 03 mL of N-metiiylpyrrolidinone was heated at SO'^C for 16 h, and the 
25 reaction mixture was purified hy KP preparative HPLC to afiFord 4 1 mg (74%) of 
Example 126 as a light tan solid. 'HNMR (CD3OD w/ TFA): 5 8.28 (s, IH), 8.19 (s, 
IH), 8.16 (d, IH), 8.11 (d, IH), 7.84 (s, IH), 7.71 (d, IIQ, 7.58 (t, 2H), 7.47 (d, IH), 
3.44 (q, 2H), 2.94 (s, 3H), 2.47 (s, 3H), 126 (t, 3H). LCMS (M+H*) « 497.47. HPLC 
(Condition A) : 3.30 mirL 

30 
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Examples 127-129 




5 Compounds of Fonnula QJf) were prepared as described for Example 126, 

except qypiopriate substrates and amines were selected to afTord compounds vfbsxQ R, 
and R]s have the values listed in Table 11. 



TABLE 11 

10 



Ex. 




Rl8 


Compomid Name 


Data 


127 


Et 




4-l[3-lt(4-(Jyanoplienyl) 

amino]caibonyl3-2- 

methylphQQyl]amino]-JV- 

ethyl-5-methyl 

pyin)lo[2,l-/l[lA4] 

triazine-6-carboxamide 


'HNMR(CD30D):5 
7.93(brs.lH), 7.84- 
7.86 (d,3H), 7.74 (d, 
IH), 7.62 (d,2H), 738 
(s,lHX7.40(d,lH), 
330 (q,2HX 3.21(5, 
3H), 2.76 (s,3H), 1.14 
ft3H). LCMSO^+H*) 
= 454.18. HPLC 
(Condition A): 2.86 


128 






5-.Methyl-4-Ll2-methyl-5- 

[(phenylamino)caibonyl] 

ph©ayl]amino]-^-[(lS)- 

1-phenylethyl] 

pyiiolo[2,l-/l[lA4] 

tria23ne-6-carboxamide 


LCMS(M+lO = 
50521. HPLC 
(CoaditionA):3J4 

* 


129 


^1 




4- |li>-[l(4-Cyano- 
phenyl)anmio]carbonyl]- 
2«mefhylphenyl]ammo]- 

5- metfayl-JV^-[(15)-l- 

phenylethyllpyrrolo[2,l- 

/l[lA4]tria2ine-6- 

carboxamide 


LCMS0V1+H*)« 
53023. HPLC 
(ConditionA):335 
mm. 



15 Example 130 

JV-Ethyl-4-[[5-[[(3-fluorophenyl)sulfonyl]amino]-2-methylphenyl]^^ 
meiaiylpyiiolo[2»l'^[l,2,4]triazm 
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A. 




5 To a solution of 4-methyl-3-mtioaniline [compound (1 1) ftom Scheme 

1 1)(3.72 g, 24.5 mmol)] in 150 ml of DCM at rt was added 3-fluoiobenzenesulfonyl 
chloride (5.00 g, 25,7 mmolX followed by TEA (7.0 ml, 50.2 mmol) via syringe. The 
resulting mixture was stined for 20 h and the solvent removed in vacuo. The residue 
was dissolved in DCM (600 ml), washed with sat'd aq. NaHCOj, dried over sodium 

1 0 sul&te, filt^:ed, and conc^xtrated in vacuo to give 8 . 0 0 g of dark solid ^ch was 
tiitutated with DCM to aSbrd 5.46 g of yellow solid. A portion of this solid (1.63g) 
was dissolved in 1 0 ml IN aq. NaOH and 20 ml TEIF^ and the solution was stined at 
rtfor20h. The solvent was removed mvflci/o and the residue acidified wilh^^ 
to apH of 2. The resulting precipitated solid was collected by filtration to afford 1.02 

15 g (94%) of a light yellow solid as file desired Compound A HPLC (Condition A) = 
2.99 min. ^HNMR(CDCl3) 8 7.67 (d, IH), 7.59 (dd, IH), 7.49 (m. 2H), 732 (m, IH), 
7.28 (m,2H), 2.54 (s,3H). 

B. 



20 




To 0.20 g (0.64 mmoQ of Compound A m MeOH (10 ml) was added 10% 
Pd/C (20 nig) aiid the misctoiestiried under hydrogen baUoon for The 
solution was filtea:ed through a pad of celite and the solvent removed in vacuo to ^ve 
0.18 g (100%) of Compound B as a colorless, glassy solid. HPLC (Conditions A): 
25 1.77 min.LCMSM+ir(m/z) 281. 

C. 
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Compound B (0.18 g, 0.64 mmol) and 0.15 g (0.64 mmol) of 4-chloro-5- 
methylpyin>lotriazine-6-^}4(^oxyl^ (conqx>imd 8 of Sdi^ne 11) in anhydioiis 
DMF was stirred at rt for 20 L Hie reaction was quenched with addition of cold water 
5 and sat'd aq. NaHCOa. The solid was collected, washed with water, ainl dried in 

yacuo to give 027 g (91%) of Compound C as a light yellow solid. HPLC (Condition 
A: 3.49 min. LCMS M+lT (m/z) 484. 



D. 



10 




A solution of 0.27 g (56 mmol) of Compound C in 1 ml of IN aq. NaOH and 3 
mlofMeOHwasheated at60^Cfi>r 12hr. The MeOH was rmioved m vacua and the 
aqueous portion addified with IN aq. hydrogen chloride to pH 2. The resulting 
precipitated solid was collected, washed with water, and dried in vacuo to afford 0.25 
15 g (98%) of Compound D as apale yellow solid HPLC (Condition A): 2.93 min. 
LCMS M+ir(m/2) 456. 



E. Example 130 

A mixture of 30 mg (66 pmol) of Compound D, EDCI (19 mg, 98 |miol), 

20 HOBt (13 mg, 98 ^mol) and Hunig's base (43 pL, 0.25 mmol) was stiired at rt for 0.5 
hr. Ethylanunehydnxddoride (10 m& 0.13 mmol) was added and &emixtu^ 
forl6hr. The cnKle mixture was purified by KP preparative HPLC chiomato^^ 
to give Example 130. HPLC (Conditions A): 2.83 mm. LCMS M+H**(m/z) 483- 



25 Examples 131>132 

Examples 131 and 132 as shown in Table 12 were prepared fiom Compound 
D of Example 130 and an appropriate amine as described in l&cample 130, step E. 
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TABLE 12 



Ex 


Compound 


Compound Name 


Data 


131 




4-[[5-[[(3- 

FliK)roph^yl)sulfonyl]amin 

o]-2-mefhylphenyl]ammo]- 

iSr-[(15)-2-methoxy-l- 

inefliylelJiyl]-5- 

metiiylpyrrolo[2,l- 

cairboxamide 


HPLC 
(Condition 
A): 2.89 
min. MH* 
(m/z)527. 


132 




4- LLHl(3- 

FliiOTophenyl)siufonyl]aimn 
o]-2-mefhylpheiiyI]aD3ino]- 

5- metiiyl-iV^[(15)-l- 
pheQylethyl]pyiioloP,l- 
/J[lA4]triazine-6- 
carboxamide 


HPLC 
(Condition 
A): 3J23 
min. MET 
(m/z) 559. 



Eatamples 133-141 




10 



Conqpounds having Ihe fomula (Dg), i^dierein X and have Ifae values listed 
in Table 13 were prepared from commCTcially-available diethyl-2,4-<limethylpyrrole- 
3,S-dicaifooxylate following the same or similar procedure described above for the 
preparation of S-desmethyl pyxroloHiazine. 
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TABLE 13 



Ex. 


«j 

A 


mm 


Uompound Mame 


JData 


13i 


-co,- 


JBt 


4-Lli>-L(Metlioxy- 

amino)carbonyl]-2- 

me1hylpheiiyl]aiidiio]- 

SJniimethylpynolop,!- 

/|ri>2,41triaziiie-6- 

c^i>oxylic add eHiyl 

ester 


mi, M+H 

3.13min, A 


134 


-C(=0)NH- 


m 


N-ls11iyl-4-LP-l(metlioxy 

aiidno)caibonyl]-2- 

methylphenyljamino]- 

5,7-<ilmethylpyiTolo[2,l- 

/)[1^41triazme-6- 

carboxamide 


397.2, M+H 
1.70 min, A 


13i> 




H3C. . 


4-LLJ>4(Methoxy- 

atnino)carbonyl]-2- 

methylphenyljamino]- 

5,7-dimethyl-J\r-[(15>l- 

ph©ttylefhyl]pyirolo[2,l- 

/|[l^,4]tria2dne-6- 

carboxamide 


473.3, M+H 
2.51 min, A 


136 


-C(=0)NU- 


-CH(CH3)j 


4-iL5-KiViemoxy- 

ammo)carbonyl]-2- 

me^biylpheiiyljamino]- 

5,7-dmiethyl-J\r-(l- 

methylefliyI)pyiiolo[2,l- 

/|[lA4]triazm©-6- 

carboxamide 


411.2, M+H 
1.81 mm, A 


137 






4.[Ll)4(Methoxy- 

ammo)carbonyl]-2- 

methylphenyljamino]- 

5,7-dime!Jiyl-iSK2- 

pyridinylmethyI)pyErolo[ 

2,l-^[lA4]triazme-6- 

carboxamide 


46U.2,M+H 
1.30 mm, A 






H 


4-lLMCMeUioxy • 

aiDino)caibonyl]-2- 

methylpheayljamino]- 

5J-dimefliylpyrrolo[2,l- 

/l[lA4]1ii^©-6- 

carboxylic add 


370.2, M+H 
2.21 min, A 
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139 






4-Ll^-L(Mettioxy- 

amino)carbonyl]-2- 

melhylphenyljamino]- 

5,7-dimefliyl-i\r-[2-(4- 

morpliolinyl)ethyI]pyirol 

o[2,l-/l[lA4]triazine-6- 

cartx)xa]nide 


482.1, M+H 
L21 miiiy A 


140 


-C(=0)NH- 


w 


4-Lli4(Methoxy. 

ainino)carbonyl]-2- 

mefliylphenyljamino]- 

5,7-dimethyl-iVr.[2-(l- 

piperidmyl)ethyl]pyrrolo 

[2,l-/I[l^,4]triazine-6- 

carboxamide 


480.2, M+H 
1.39 min, A 


141 


-C(=0)NH- 


H3C 
H3C 


yv-[2-(Dimetiiyiaimno) 

ethyl]-4-[[5-[(me1iioxy 

ainmo)carbonyl]-2- 

mefhylphenyljamino]- 

5,7-dimethylpyirolo|2,l. 

/l[lA4]tria2ine-6- 

carboxamide 


440 M+H 
1.09 mm, A 



Example 142 

4"[[5-[[(EfiLylammo)carbonyqammo]-2-mefliylphenyqa]ii^ 

pyiTolo[2,l^ [l,2^]triaziiie-6-carboxamide 

5 




A. 5-MetIqrI-4-[(2-metiry^l^iiitropheny9ai^ 
[1^94]triazi]ie-6-carboxyKc add ethyl ester 

10 



XX 1 



o 




HM" ^HOz 



A suspension of (Moippyirolotciaaiie (conqK>und 1 fiom Scbeme 12) g, 

8.47 xmnol) and 3-nitio-5-methyl aniline (L41 g, 93 mmol) in DMF mL) was 

IS stirred at rt for 24 h. Water (125 mL) was added over 30 min and the solution stirred 

for lhiq>on winch the pH was at^usted to neutral with sal aq.NaHCO^^ Thesolids 
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were filtered, washed wife water, and dried to give compound A (2^89 g, 85% yield) 
as a pale tan solid. 



5 B. S-Metfayl-4-[(2-methyl-5-mtrophenyI)ainmo]py]Toto 
[l,2,4]triazine^6-carbo:qiic acid 




10 Toasolutionofa)nipoTindA(825ing,232nmiol)inTHF(2m^^ 

MeOH (I mL) was added IN NaOH (6 mL) and Ihe reaction heated at 60^*0 for 24 k 
The reaction mixture was cooled, concentrated to remove the organic solvents, and the 
pH was adjusted to neutral with INHCL Thesolidsweare filtered, washed with 
water, and dried to give compound B. LCMS (M+H*) ==328.1. HPLC (Condition A): 

15 3.40 rnirt 

C. . 5-metfayl-4-[(2-metfaylr5-iutrophenyOainiao]r^-pro^ 
[24':/1[l92,4]tiiazaie^6-carboxaiiiide 



20 




A solution of compound B (2.32 mmol), EEO (489 mg, 2.55 mmol), and 
HOBt (345 mg, 2.55 mmol) in DMF (6 mL) was stirred at rt for 1 h, and then n-propyl 
amine (0.38 mL, 6.4 mmol) was added. The reaction was stirred for 4 h and water 
25 was added to precipitate the product The solids were filtered and purified via column 
chromatography on silica (33% ethyl acetate\hexanes) to give compound C (0.79 g, 

93% yield) as a white soUd. NMR (CDCI3): 5 9.1 1 ( s, IH), 7.92 (m, 2H), 7.71 (s, 
IH), 7.36 (d, J=8.4 Hz, IH), 5.82 (br m, IH), 3.34 (q, J=6.7 Hz, 2H), 2.86 (s, 3H), 
2.41 (s, 3H), 1.58 (m, 2H), 1.16 (^ J-7.5 Hz, 3H). LCMS (M+H*) = 369.3. HPLC 
30 (Condition A): 3.42 min. 
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D. 4-[(5-Amino-2-mettyIphen}i)ammo]-5-mefii^^ 
[29l':/I[l92,4]fria2me-6-carboxaiKiide 




5 A solution of compound C (794 mg, 2. 1 6 nunol) and 1 0% Pd/C (250 mg, wet) 

in MeOH (20 mL) was degassed and backfilled with hydrogen three tunes and stiired 
for 2 h. The solution was filtered and concCTlrated to give compound D (691 mg, 

95% yield). 'H NMR (CDCy : 5 7.94 (s, IH), 7.73 (s, IH), 7.53 (s, IH), 7.23 (m, 
IH), 7.06 (d, J=8.1 Hz, IH), 6.53 (dd, J=8.1, 2.2 Hz, IH) 5.86 (br m, IH), 3.43 (q, 
10 J=6.6 Hz, 2H), 2.91 (s, 3H), 2.27 (s, 3H), 1.68 (m, 2H), 1.02 (t, J=7.3 Hz, 3H). LCMS 
(M[+H*) = 339.2. HPLC (Condition A): 2.39 min. 

£. Example 142 

To a suspension of 25.6 g (0.076 mmol) of conq)ound D m 0.3 mL of DCE 

15 wasadded22pLofethylisocyanateatrL Hie reaction mixture was heated at 50X 
for 12 h,tiim cooled, and isopropanol was added (ImL). The resulting precipitated 
product was collected by vacuum filtration and washed with I mL of isopropanol and 
dried in vacuo to afEbrd 19.6 mg (63%) of the titled compound as a pure product 

NMR (CD3OD): 5 7.94 ( s, IH), 7-70 ( s, IH), 7,60 (s, IH), 7.23 (br s, 2H), 7.44 (d, 
20 IH), 3.23 (q, 2H), 2.84 (s, 3H), 2.24 (s, 3H), 1.66 (m, 2H), L16 (t, 3H), 1.02 (t, 3H). 
LCMS (M+H*) =410.2. HPLC (Condition A): 2.82 min. 

Examples 143-148 



25 
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Compound having &e f onnida (JSh), vibsrem R„ has the values listed in Table 
14 were prepared following the procedure outlined for Example 142, uang different 
isocyanates in the last step. 

TABLE 14 

5 



Ex. 


Rl8 


CompoiindName 


Data 
MS/HPLC 


nA'l 

143 




5-Metnyl-4-[[2-metnylo- 

[[(phenylainino)carbonyl]ami 

no]phenyl]amino]-^- 

propylpyrrolo[2,l- 

yi[lA4]triazine-6- 

carboxamide 


3.40 min 


144 




5-Methyl-4-|12-methyl-5. 
[[[(3- 

methylphenyl)amino]carbony 

l]amino]phenyl]amino]-J\r- 

propylpyrrolo[2,l- 

^[lA4]tria7ine-6- 

cffliboxamide 


472.5 
3.60 


145 




4-lL5-LLL(4- 

Cyanopheayl)amino]carbony 
l]amino]-2- 

methylphenyl]amino]-5- 
mefliyl-Ar-piopylpyrrolo[2,l- 
yj[l^,4]tiiazin&^ 
carboxamide 


483.3 
3.48 


146 


a 


Dichlorophenyl)amino]carbo 

JULjr AJd H 1 1 lJUJ— 

meaiylphaiyl]amino3-5- 
methyl-JV^propylpyirolo[2, 1- 
/l[U,4]triazme^ 
carboxamide 


526.2 
3.98 


147 




Fluorophenyl)amino]caibony 
lJaminoj-2- 

mediylphenyl]ainino]-5-- 
methyl-iV-propylpyrroloPjI- 
yi[lA4]triazme-6- 
carboxamide 


4/6.2 
3.48 


148 




5-Metliyl-4-LlZ-mettiyl-5- 
[[[[3- 

(trifluoromethyl)phenyl]amin 

o]carbonyl]aniino]phenyl]am 

mo]-JV-propylpyTrolo[2,l- 

^[lA4]triazine-fr- 

cffl:boxamide 


526.1 
3.87 min 



Examples 149-152 
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The conipoiDids named below were prepared using mediods analogous to Ihe 
procedures des(^bed hereinbefore: 

149) l,3-Dihydro-3-[5-methoxy-6-[[4-(4-methyH- 

5 pipera2inyl)butyl]amino]pjmolo[2,l-q[l^,4]triazin-^ 

150) 13-I^ydro-3-[5-nie1hoxy-6-[[4-(4-moipholmyI)butyl]amm 
fl[lA4]triazin-4-yl]-2H-indol-2-one; 

151) 143-[4-(2,3-imydio-2K>xo-lH-mdol-3-yl>5-methylpyrrol^ 
6-yl]-l"Oxopropyl]-4-methylpiperazine; and 

10 152) 2-Methyl-5-[[5-me1hyl-6-[3-(2H4A3-triazol-2-yl^^ 
f|[l 92,4]triazin-4-'yl]anuno]phenoL 
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C3LAIMS 
We claim: 



1. 



A method of treating one or more conditions associated witb p38 kinase 



S activity comprising administering to a pati mt in need thereof at least one conipound 
having the fomiula (I): 



10 or a phannaceutically acceptable sal^ piodrug, or solvate thereoi^ wherein: 
Rais hydrogen, methyl, peifluoromethyl, me&oxy, halogen, cyano or 

X is selected fix>m ^C(=OH -S-, "S(=OH -SO^-, -C(=OK "^^Oj-, 

-NRio- -NR,oC(=OH -NRioCX=0)NR«- -NRioCOj-, -NRioSOj-, 

-NRioSOjNRio --SO2NR10-, --C(=0)NR,o- halogen, nitro, and cyano, or X 
IS is absent; 

Z is selected fiom O, S, N, and CR20, "vAerein vdien Z is CR20, said carbon atom may 
form an optionally-substituted bicjrdic aryl or heteroaryl ^th R4 and R5; 

is hydrogen, -CH3, -OH, -OCH3, -SH, -SCH3, -0C(O)R2i, "S(=0)R22, 
-SO2R22, -SO2NR24R25, -CO2R2,, -C(=0)NR24R25> -NH2> -NR24R2S, 
20 -NR2,S02NR24R25, -ISIR^iSOjRzz. -NR24C(=0)R25, -NR24CO2R25, 

-NR2iC(===0)NR34R25, halogen, nitro, or cyano; 
R2 is selected from: 

a) l^dmgen, provided that R2 is not hydrogen \AenX is --4S(K>)-,--S02--, 

-NR10CO2-, or-NRjoSOj-; 
25 b) alkyl, alkenyl, and alkynyl optionaUy substitu^ 




pentafluoroalkyl; 

c) aryl and hetemaiyl optionally substituted ^tiiiq) to three R27; and 

d) heterocyclo and cycloalkyl optionally substituted wi& keto (=0), up to 



30 



three B^, and/or having a carbon-K^rbon bridge of 3 to 4 carbon atoms; or 
e) R2 is absent if X is halogen, nitro or cyano; 
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(i) R4 is substituted aiyl, aryl substituted with NHSOjalkyl, substituted heteroaryl, or 

an optionaUy-substituted bicyclic 7-1 1 membeied saturated or unsaturated 
carbocyclic or heterocyclic ring, and 
R5 is hydrogen, alkyU or substituted alkyl, except vfhsa Z is O or S, R5 is absent, 
5 or alternatively, 

(ii) R4 and R5 taken together with Z form an optionally-substituted bicyclic 7-1 1 

membered aryl or hetax)aryl; 
is hydrogen, alkyl, substituted alkyl, aiyl, substituted aryl, heterocyclo, substituted 
heteroqyclo, -NR7Re, -OR7, or halogen; 
1 0 Rjq and R„are independatiy selected fiom hydrogen, alkyl, substituted alkyl, aryl, 
substituted aryl, cycloalkyl, substituted cycloalkyl, heterocyclo, and 
substituted heterocyclo; 
R7, Rg, R21, R24, and R25 are independmfly selected ftom hydrogen, alkyl, substituted 
alkyl, aiyl, substituted aryl, het^ocylco, and substituted hetatocyclo; 
IS R20 is hydrogen, low^ alkyl, or substituted alkyl, or R20 may be absent if the carbon 
atom to which it is attached together with R^ and R^ is part of an unsaturated 
bicyclic aryl or heteroaryl; 
R22 is alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, or substituted 
heterocyclo; 

20 R25 is selected fiom halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro, cyano, 
-SR28, --ORa, -^^RagR^. -NR^gSOj, --^^ 

-COjRjg, -C(=0)R28, -C(=0)NR2gR2„ -<X;(=0)R28, -0C(=O)NR28R29, 
-NR2gC(0)R29» "NRagCOjRai^ =N-OH, =N-0-alkyl; aryl optionally 
substituted with one to three R27; cycloalkyl optionally substituted with 

25 keto(=0), one to tiiree or having a carbon-carbon bridge of 3 to 4 carbon 

atoms; and heteroqrcio optionally substituted with 1^ (=0), one to three R27> 
or havmg a carbon-carbon bridge of 3 to 4 carbon atoms ; \^^eIein R^g and R29 
are each independentiy selected from hydrogen, alkyl, alkenyl, aryl, aralkyl, 
C^^cloalkyl, and Cjjyheterpcycle, or may be taken togetiier to form a C3. 

30 Theterocycle; and herein each Rzg and R29 in turn is optionally substituted 

with up to two of alkyl, alkenyl, halogen, haloalkyl, haloalkoxy, (rjrano, nitro, 
amino, hydroxy, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy; 
and 

R27 is selected 60m alkyl, R32, and Q^alkyl substituted with one to three R32, wherein 
35 each R32 group is independently selected fiom halogen, haloalkyl, haloalkoxy, 

nitro, cyano, -SR30, -OR^ -NRjoR^i, -NR30SO2, -NRgoSO^R^j, -SO2R30, 
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-SOiNR^oRs,, -COJR^ -<J(=0)RsD, -C(=0)NR3oR3i, "OC(=0)R3o, 

"OC(=0)NR3oR3i, -NR3oC(=0)R3i, -NR^oCO^,, and a 3 to 7 memb^ed 
carbocyclic or heterocyclic ring optionally substituted with alkyi, halogen, 
hydroxy, alkoxy, haloalkyl, haloalko^g^, nitro, amino, or cyano, ^^iiereui R^^ 
5 and R^, are each independently selected fiom hydrogen^ alkyl, alkenyl, acyl, 

aiallcyl, C3.7cycloaIkyl, and heterocycle, or may be taken together to form a C^. 
Theterocycle. 

2. The method of claun 1 comprising administering to the patient at least one 

10 compound having the formulai (J), or apharmaceotically acceptable salt, prodrug or 
solvate thereof, wherein: 

Rg is methyl, -CF3, or -OCH3; 

X is selected fiom -C(=OK '<X>2- -NRio^. -^ioC(=OH -NRioCOj-, 
-NRjoSOj- -SO^NRjo-, and -C(-0)NR,o- or X is absent; 

15 ZisN; 

R2 is hydrogen, C^^alkyl, C,^alkyl substituted with iqp to four pentafluoroalkyl, or 
aryl or heteroaryl optionally substituted withiq> to two R27; 

R4 is phenyl substituted with one Rj, and zero to three ; 

Rs and R^q independently are selected fiom hydrogen and lower alkyl; 
20 R12 is caibamyl, sulfonamido, aiylsulfonylamine, or.ureido, each of ^'rfrich is 

optionally substituted with up to two of hydroxy, alkyl, substituted allQrl, 
alkoxy, aiyl, substituted aryl, and aralkyl, or alkylsulfonylamine; 

R,3 at each occurrence is independently selected fiom alkyl, substituted alkyl, halo, 

trifluoromethoxy, trifluoromethyl, -OR,4, -C(=0)alkyl, -OC(=0)alkyl, 
25 -NRi^Ri^ -SR,5, -CN, -COJEli,, -CONH^, -S(=0)alkyl, 

-S(=0)aiyl, -NHSO^-aiyl-Rn, --NHSOj-alkyl, ^O^NHRn, -CONHR„, and 

-NHC(=0)NHR„; 
Ri4 is hydrogen, alkyl, or aryl; 
Ri5 is hydrogen or alkyl; 
30 R,5 is hydrog», alkyl, aralkyl, or alkanoyl; and 

Ri7 is hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aiyl, substituted aryl, or 

arallgrL 
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3. A method of treadng one or more conditions associated with p38 kinase 

activity comprising administering to a paiimt in need thereof at least one compound 
having the formula (T): 




5 or a pharmaceutically accq>table salt» prodrug or solvate thereof ^p^ereixu 
R3 is hydrogen, methyl, peifluoromelhyl, melhoxy, halogen, <^ano or MH2; 

X is selected fiom -OC(K)H --S-, -S(K))-, ^ 

-NR,o- -NRioC(=OK ~NR,oC(=0)NRn- -NRjoCO^- -NRmSO^--, 

-NR10SO2NR11-, -SOaNR^o" -C(=0)NRio~ halogen, nitro, and cyano, or X 
10 is absent; 

ZisO,S,N,orCR2o; 

Ri is hydrogen, -CH3, -OH, -OCH3, -SH, ^SCHj, -0C(=O)R2„ -S(=0)R22, 

-SOjRaz* •-SO2NR24R25, -CO2R2J, -CX=0)NR24R2s. ^^2> -NR2iSO:iNR^4R25, 

-^JRjiSOjRsa, -NR24C(=0)R25» -NRa^COJRas, ■-NR2iC(==0)NR34R25, halogen, 
15 nitro, or cyano; 

R2 is hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, 

substituted alkynyl, aiyl, substituted aiyl, heterocyclo, substituted heterocyclo, 
aralkyl, substituted aralkyl, or heterocycloalkyl, or substituted 
heterocycloalkyl, or when X is hald, nitro or cyano, R2 is absent, provided that 

20 R2 is not hydrogen vrfien X is -S(=OH -NRjoCO^-, or -NR10SO2-; 

R^ is substituted aryl, aiyl substituted with NHSOzalkyl, substituted heteroaryl, or an 
optionally-substituted bicyclic 7-1 1 mraibered saturated or unsaturated 
carbocyclic or heterocyclic ring system; 
R5 is hydrogen, alkyl, or substituted alkyl, except that when Z is O or S, R5 is absent; 
25 R^ is hydrogen, alkyl, substituted alkyl, aryl, substituted aiyl, heterocyclo, substituted 

heterocyclo, -NR^, -OR7, or halogen; 
R7, R^ Rio, R,„ R21, R24, and R25 are independentiy selected from hydrogen, alkyl, 
substituted alkyl, aiyl, substituted aryl, heterocyclo, and substituted 
heterocyclo; 

30 R20 is hydrogen, lower alkyl, or substituted alkyl; and 
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R22 is alkyl, substituted alkyU aiyl, substituted aiyl» heterocycio, or substituted 
heterocyclo. 

5 4. The method of claim 3 comprisiBg administering to the patient at least one 

compound of fonnula (£), in which R4 and R5 taken together with Z fomi: 

(Rl3)n 

or a phaimaceutically acceptable salt, prodrug or solvate thereof wherein: 
10 R^is attached to any available carbon atom of phenyl ring A and is selected fix>m 
caifoamyl, sulfonamide^ aiylsulfonylamine, and uteido^ each of i;ribddi is 
optionally substituted witii vp to one of hydros^^ alkyl, substituted alkyl, 
alkoxy, aiyl, substituted aiyl, and aralkyl, or Cj^alkylsulfonylamine; 
R,3 is attached to any available carbon atom of phenyl ring A and at each occurrence is 
IS independentiy selected from aU^l, substituted alkyl, halo, trifluoiomethoxy, 

trifluQiomelhyl, -OR^4, -C(=0)alkyl, -OC(=0)alkyl, -NRisRig, -SRi5> -NO^, 

-CNT, -COjRis, -CONH2, -SOaH, -S(=0)alkyl, -^S(=0)aiyl, -NHSOj-aiyl- 

R„, hNHSO A^attyl -SO^NHRn, -CONHR,^ and -NHCH>)NHR„; 
Ri4 is hydrogen, alkyl, or atyl; 
20 R]5 is hydrogen or aUgrl; 

R,6 is hydrogen, alkyU aralkyl, or alkanoyl; and 

Ri7 is hydrogen, hydroxy, alkyl, substituted alkyl, alkoxy, aryU substituted aiyl, or 

aralkyUand 
?2isO, l,2or3. 

25 

5. The method of claim 3 comprising administering to the patient at least one 

compound having the fonnula (□): 
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or a pbaimaceulically accq)1able salt, prodrug 
R3 is methyl or CF3; 

XiS"CH>)NR,o- -NR,oC(=OK -C(=0)-, or-CO,-; 
5 R, is hydrogen, -CH3, -OH, -OCH3, halogen, nitro, or cyano; 

Y is -C(=0)NH-, -NHC(=0)NH~, -NHSO2-, or -SO^NH-; 
R,o is hydrogen or lower alkyl; 

Rig is selected j&om hydrogen, alkyl, alkoxy, aiyl, and aryl substituted with one to 

three R19, except that when Y is -NEISO2-, R^ is Cj^alkyl, aiyl or aryl 
10 substituted with Ripj 

Ri3 is attached to any available carbon atom of phenyl ring A and at each occurrence is 
mdependently selected fiom alkjrl, substituted alkyl, halo, trifluoromethoxy, 

tiifluoromethyl, -OR14, -C(=0)alkyl, -OC(=0)alkyl, -NRi5R,6, -SR15, --NOj, 

-CN, -COjRis, -COISIH2, -SO3H, -S(=0)alkyl, -S(=0)aiyl, -HHSOraryl- 

15 R„, -NHSO^Ci^alkyl, HSOjNHRn, -C0NHR,7, and -NHC(=0)NHR„; 

R,4, Ri5, Riband R^ are hydrogjen or alkyl; 

R,9 at each occurrence is selected from alkyl, halo, trifluoromethoxy, tiifluoromethyl, 
hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano, 
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkyhhiono, arylthiono, 
20 arylsulfonylamine, sulfonic add, alkysulfonyl, sulfonamido, and aiyloxy, 

wherein each group R^^may be finiher substituted by hydroxy^ alkyl, alkoxy, 
aiyl,orara]kyl;aad 

71 is 0, 1 or 2, 

25 

6. The method ofclaim 3, comprising administermg to the pati 
compound having tiie formula (Eb), or (Ic): 
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or a phannaceutically acceptable salt, prodrug or solvate thereof ^orein: 
5 RsismeQiylorCFs; 

R2. and R^e are indepeDdmfly selected fix>m hydrogeii, C^alkyl, substitdted Cj^alkyl^ 

aiyl, substituted aryl, bejozyl, and substituted benzyl; 
Rzb is heterocyclo or substituted heterocycle; and 
Rio is hydrogen or lower alkyL 

10 



7. A compoimd having Ibe formula (n): 




or a phannaceutically acceptable salt, prodrug or solvate thereol^ wherein: 
R3 is methyl, CF3, or CH3;R5 is hydrogen or alkyl; 

Y is -C(=0)NRb- -NR23C(==0)NR2r", -SO^NR^j, or -NR23SO2-; 
20 R,g and R23 are selected from hydrogen, alkyl, alkoxy, aiyl, and aiyl substituted with 

one to three R,9, except ^en Y is -NR23SO2"-, R^ is Ci^alkyl or aryl 
optionally substituted with one to three R^; 
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X is selected fiom -OC(K)K -S-, -S(=OH -C(=OH -COj-, 

-NRjoSO^NR,,-, -SO2NRJ0- and -C(=0)NR2o-, or X is absent; 
R, is hydrogen, ^H3, -OH, -OCH3, -SH, -SCH3, -OC(=0)R2„ --S(-0)R22, 

5 -SO2R22,-S03J^4R2S,-^^O2R2j,-<X^^ 

-NR21SO2NR24R2S, "NRajSOJRjj, -NRa4CH))R25, -ISR^^ 

-NR2iC(=0)NR24R2s, halogen, nitro, or c^ano; 
R2 is selected fiom 

a) hychogen, provided that R2 is not hydrogen irfieaX is -S(<>^^ 

10 -NRjoCOi- or-NRjoSOj-; 

b) alkyl,alkenyl, and alkynyloptionaUy substituted w 
pentafluoroalkyi; 

c) acyl and heteroaxyloptionaUysubstitatedi7vithiq> to three 

d) heterocydo and cycloalkyl optionally substituted ^th keto (K>X up to 
15 three R27, and/or having a carbon-carbon bridge of 3 to 4 carbon atoms; 

R« is hydrogen, alkyl, substituted alkyl, aryl, substituted aiyU heterocyclo, substituted 

heteroqrclo, -NR^R^ -OR7, or halog^ 
R]o is hydrogen or alkyl; 

Ri3 and R19 at each occurreoce are independently selected fiom alkyl, halo, 
20 ttifluorometho^, trifluorometfayl, hydros, alko:^, alkanoyl^ alkanoyloxy, 

thiol, alkylthio, urddo, nitro, cyano, carboxy, carboxyalkyl, carbamyl, 
alkoxycarbonyl, alkylthipno, aiylthiono, aiylsulfonylamine, C,. 
4alkylsulfonyiamine, sulfonic acid, alkysulfonyl, sulfonamido, and aryloxy, 
\^dierein each R13 and/or Rj^ grovp may be finther substituted by hydroxy, 
25 alkyl, substituted alkyl, alkoxy, aryl, or aralkyl; 

R7, Rg, R21, R24, and R25 are independently selected fiom hydrogen, alkyl, substituted 
alkyl, aiyl, substituted aryl, het^cyclo, and substituted heterocydo; 

R22 is alkyU substituted all^l, atyl, substituted aryl, hetmcr^^ 
heterocydo; 

30 R25 is selected fix)m halogen, trifluoromethyl, haloalkoxy, keto (=0), nitro, cyano, 
-SR28, -OR28, "NR28R29, -NR28SO2, -NRjgSO 

-CO2R28, -C(=0)R28, -C(=0)NR28R29, -OC(=0)R28, -OC(=0)NR2sR29, 
-NR28C(=0)R29, -m^CO^^ =N-OH, =N-0-alkyl; aryl optionaUy 
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substituted with one to three R27; cycloalkyl optioiially substituted with 
keto(=0), one to three R27, or having a carbon-carbon bridge of 3 to 4 carbon 
atoms; and heterocyclo optionally substituted with keto (==0), one to three R27, 
or having a carbon-carbon bridge of 3 to 4 carbon atoms; ^?riheieia and R29 
5 are each independently selected from hydrogen, alkyl, alkenyl, aryl, aralkyl, 

C3.7cycloalkyl, and Cj^^heterocy cle, or may be taken together to form a C3. 
yheterocycle; and wherein each Rjg and R29 in turn is optionally substituted 
witix up to two of alkyl, alkenyl^ halogen, haloal^I, haloalkoxy, cyano, nitro, 
amino, hydroxy, alkoxy, allgrlthio, phenyl, benzyl, phaiyloxy, and benzyloxy; 
10 R27 is selected from alkyl, and Cj^alkyl substituted with one to Ihtce R32, wherem 
each R32 group is independentiy selected from halogen, haloalkyl, haloalkoxy, 

nitro, cyano, -SR30, -OR30, -NRgoR^i, -NR^oSO^, -NR30SO2R3J, -SO2R30, 
-SO2NR30R3,, -CO2R30, -C(=^)R3o> -C(=0)NR3oR3i> -OC(=0)Rso, 

-OC(=0)NR3oR3i, -"NR3oC(=0)R3„ -NR30CO2RS1, and a 3 to 7 membered 
1 5 carbocyclic or heterocyclic ring optionally substituted with alkyl, halogen, 

hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, amino, or cyano, vs^ierein R30 
and R3, are each independentiy selected from hydrogen, alkyl, alkenyl, aryl, 
aralkyl, C3.7cycloalkyl, and heterocycle, or may be taken together to form a C3. 
Theterocycle; and 
20 /}isO, lor2. 

8. A compound according to claim 7, having the fonnuk([[a) or (I^ 




or aphannaceutically acceptable sal^ prodrug, or solvate th«eo^ wfa^iein: 
Rj and R,o are hydrogen or -CHj; 

Ri3 is lower alkyl, halogen, trifluoiomeflioxy, trifluorometiiyl, hydroxy, C,^alkoxy, 
nitro, or cyano; 
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Rjg is hydroxy, C,^al]a)xy, phmyl, or phenyl substituted with one or two Rjp; 
R23 is hydrogen or lower alkyl; and 
nisO, 1 or 2. 



9. A compound according to claim 7, or a phaimaceiitically acceptable salt, 
prodrug or solvate thereoJ^ v^daerein 

X is -C(=0)-, -.NR,oC(=0)-, or-€(=0)NRao-; 

Y is -C(=0)NH-, -NHC(=0)N&-, or -NHSO^--; 

10 R5 and R,o ^ hydrogra or -CH,; 

R,3 and R„ at each occurrence are independently selected fiom lower all^l, halo, 
trifluoromefhoxy, trifluoromethyl, hydroxy, Ci^alkoxy, nitro, and cjrano; 

R7, R21, R24> ^2s are indq)endendy selected fiom hydrogen and lower allgrl; 

R22 is lower allqrl; and 
15 /lis 0 or L 

10, A compoimd according to claim 7 or a pharmaceutically acceptable salt, 
prodrug or solvate thoreol^ in which X-Rj are: 



/ or ^2b 



Q 

Rio 



/ 

20 ^2a 



Rja is selected from: 

a) hydrogen; 

b) straight or branched C^^alkyl; 

25 c) qrdoalkyloptionaUy substituted with keto and/or up to two 

d) phenyl optionally substituted with iq> to two R27; and 

e) heterocycle optionally substituted with keto and/or up to two R^; 

f) pentaflijoroalkyl or C^^alkyl substituted with iq) to three of halogen, 
trifluoromethyl, cyano, OR^ NRjgRzsb CO^t^ aiyl heterocycle, and/or 

30 cycloalkyl, wherein the aryl, heterocycle, and/or qrcloalkyl in turn are 

optionally optionally substituted witii up to two of halogen, hydrosgr, 
alko^QT, haloalkyl^ haloalkoxy, nitro, cyano and alkyl; and 
Rjbis a monocyclic or bicyclic heterocycle optionally substituted with up to two R27; 
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R27 at each occutrence is iDdependently selected j&om hydrogen, alkyl, 

trifluoromethyl, trifluoromethoxy, halogen, cyano, nitro, anuno, hydros, 
alkoxy, phenyl, ben2yl, pheny loxy, and ben2yloxy; and 

Rjg and R29 at each occmrence are independently selected from hydrogen, alkyl, 
S alk^yl, phenyl, and henzyL 



11 * A con^tmd according to claim 7 or a phannacentically acceptable salt, 
prodrug or solvate thereof in which: 
10 R23 is selected from: 

a) stiaigjit or branched C^alkyl; 

b) phmyl optionally substituted wifli 15) to two of halogen, Cj^alkoxy, and 
trifluoromethyl; 

c) Qs^ycloallcyl optionally substituted wifli Tq> to two Cj^alkyl and/or 
15 hydroxy; 

d) straight or branched Cj^alkyl substituted with up to three of 

i) halogen, 

ii) trifluoromethyl, 

iii) cyano, 

20 iv) Cwalkoxy, ' 

v) phenyloxy, 

vi) benzylo3{y, 

vii) NH2, NH(C,^alkyl), and/or N(C,^alkyl)2, 

viii) phenyl in turn optionally substituted widx up to two of halogen 
25 and/or methoxy, 

ix) heterocycle selected from pyridinyl, indolyl, thiophenyl, ftiranyl, 
thiazolyl, thi^iyl, moipholinyl, tetrahydroftiranyl, triazinyl, piperazinyl, 
indeny 1, and piperadinyl; said heterocycle optionally substituted with one to 
two Cj^alkyl, 

30 x) Cj^cloalkyl; and 

Rabis a five to seven membered monocyclic heterocycle selected from diazepinyl, 
moipholinyl, piperidinyl, and pyrrolidmyl, said heterocycle optionally substituted 
with Cj^alkyl, phmyl, and/or benzyL 

35 

12. A conq)Ound according to claim 7 or a phannaceutically acceptable salt, 
prodrug or solvate thereof in which Rj and Rjq are mdependenfly hydrogm or CH3. 
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13. A compoimd according to claim 7 orapbannaceudcally acceptable salt, 
prodxng or solvate thereoi^ in wbidi is hydiogeo. 

S 14. AcompomdaccoidingtoclaimToraphaiinaceuticaUy acc^ 

prodrug or solvate thereof in wbich Y is -NH(X==0)Mt- or -NHSOj- ; Ri g is aiyl or 
aryl substituted with alkyl, OCH3, CF3, cyano, or halogOL 

15. A compoimd according to claim 7 or a pharmaceutically acceptable salt, 

10 prodrug or solvate thereof, in which Y is ^(=0)NR23-JR23 is hydrogen or Iowa: alkyl, 
and Rig is Cj^alkoxy or aryl optionally substituted with alkyl, OCH3, CF3, cyano or 
halogen. 

16. A compound according to claim 7, having the formula: 

15 




in yMch R33 is lower alkyL 

17. Acompowdaccordingtoclaim 16oraidiannaceuticaU^ 

20 iirodrug or solvate &ereo^ in whidiR^ and are methyl, R] and R« are hydrogen, 
and R2 is a straight or branched C2.6alkyl or optionally-substituted benzyl. 

18. A compound according to claim 7, vAich is selected &om ® N-(2,2- 
Dimethylpropyl>4-[[5-[(methoxyamino)carbonyl]-2-me1hylpheny^^ 

25 dimethylpyrrolo[2,l-q[l,2,4]triazine-6-carix)xarnide; 

3- [[6-[(Hexahydro-4-mefhyl-lH-l,4-diazepin-l-yl)carbony^^ 
f|[l A4]triazin-4-yl]aniino]-N-metiioxy"4-methylben2amide; 

4- |I5-[(Methoxyamino)carbonyl]-2-methylphenyl]amino]^^ 
methylethyl)pyrrolo[2J-g[l,2,4]triazmB-6K:adx)xaimde; 
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4-[[5-[(Meflio3!yamiiK>)<mbon^^^ 
metl]ylpropyl)pynoIo[2,l-f|[l,2»4]tn^^ 
N-<2^-Dimdhylpiopyl)-4--[[5-[(iiiediox^ 
methylpyiK>lo[24-Q[lA4]triazme-6-caiboxamid^ 
5 4-[[5-[(Me1hoxyammo)caibonyl]-2-methylphe^^ 
propylpyiTolo[2,l-fl[l,2,4]Mazine-6-K:arb^ 
N-<14-Dimethylethyl>4-[[5-[(methoxyammo)c^^ 
methylpym)lo[24-Q[l,2,4]Mazme-6-<mboxainide; 
4-[[5-[(Methoxyammo)caibonyl]-2-met]iylphe^^ 

1 0 melliylpynolo[2, 1 -f| [1 ^,4]tria2aiie-6-carboxamide; 
N-Methoxy-4-me1hyl-3-[[5-metityl-^-<4-moiphoM 
q[l^,4]tria2in-4-yl]ainiiK>]benza^ 
N<^dohexyl-4-[[5-[(melhoxyamino)car^ 
me4hylpy]Tolo|2»l-f|[l^,4]tiiazine-6H^to 

15 4-[[5-[CMeflK>xyainino)carbonyl]-2-m^ 

phenyle1hyI]pyrrolo[2,l-q[l^,4]tria2dne-^^ 
4-[[5-[(Methoxyaiiuno)caibonyl]-2-methylphen^ 
phenylethyl]pyirolo[24-f][l>2,4]tria2aBe-6-<:^^ 
N-[(4-nuorophenyl)methyl]-4-[[5-[(me*hoxyarnino)(^^ 

20 methylpheayl]amino]-5-me1hyIpym)lo[2,l-f][l^,4]^^ 
4-[[5.[(Me1hoxyamino)carbonyl]-2-methylphe^^^ 
meihoxyphenyl)mefhyl]-5-methylpyrrolo[2J-^ 
4-[[5-[(Methoxyamino)carbonyl]-2-methylphCTyl]anm 
pyridinylme11iyI)pyicolo[2»l-f|[1^4]1^^ 

25 4-[[5-[(Metho3qramino)cari)onyl]-2-^ 

pyridinyl)e&yl]pyrroloI2,l-q[lA4]tii^^ 
4-[[5-[(Methoxyaniino)carbonyl]-2-mcdiylphe^^^^ 
pipCTidinyl)e1hyl]pyrn)lo[24-f][lA4]triazine^^^ 
4-[[5-[(Meflioxyamino)caibonyl]-2-methyIphen^ 

30 moipholinyl)e4yl]pyirolo[2,l-fl[lj2,4]triazine^ 

N-[(lR^S)-2,3-Dihydro-lH-mden-l-yl]-4-II5-[(mefl^^ 
methylphenyl]ammo]-5-methylpyiTolo[24-Q[lA4]triam 
N-[(lS^>2,3-Dihydm-lH-mden-l-yl]-4-[[5-[(meiJi^ 
me<hylpl]eQyl]ainino>5-meaiylpyrrolo|24-^ 

35 N-Methoxy-4-mcthyl-3-II5-me*hyl-^[[4-^heayl^ 
piperidjnyl]carbonyl]pyiioloI2,l-fl[lA4]ti^^ 
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N-<}yclopropyl-4-|I5-[(me1hoxyanim 
methylpynx>lo[2,l-g[12,4]tria2dne-6-ca^ 
N<^clopentyl-4-|I5-[(methoxyanrino)(^^ 
iiiethylpyrrolo[2,l-f|[l ^,4]tria2me-^-carboxamide; 
5 N-[2<4-Fliioiophenyl)ethyl]-4-[[5-[(methoxyaD^ 
me1hylphenyl]ammo]-5-methylpyrrolo[2,^ 
N<Cyclohexylme%l>4-[[5-[(me1hoxyaimiM))c^^ 
methylpym)loP4-q[l^,4]triazme-6-carboxami^^ 
4-[I5-[(Methoxyamino)caiix>nyl]-2-me^ 

1 0 furanyl)me%l]pyiiolo[2, l-g[l^,4]ttiazm 

N-<2-lH-Iiidol-3-ylefliyl)-4-[[54(me1iioxyan^ 
mefhylpyrrolo[2,l-f|[1^4]1ria2m&-6K:aA 
N-Biilyl-4-[[5-[(metl]oxyam]no)caite 
niethylpym>lo|2,l-f][1^4]ti^ 

15 N-(CycIopiopylmethyl)-4-[[5-[(methoxyairdno)c^^ 
methylpycroIoi24-f][lA4]tria2dne-6-carboxam 
4-[[5-[^efhoxyamino)carbonyl]-2-me1iiylpheny^^ 
mefhylbutyl)pyirolo [2, 1 -f| [1 ^,4]tria2ne-6-caiboxaimde; 
N-(2-Fijranylmethyl)-4-[[5-[(methoxyaiiiino)(^bon^ 

20 me1hylpym)lo|2,l-fl[lA4]triazme-6H:arboxam 

4-[[5-[(Methoxyaiiiino)carbonyl]-2-methylphenyl]anm 
' tMCTybne1hyl)pyzn>lo[2J*f|[i;2,4]tiiaz^ 
4-[[5-[(MethoxyamiiM>)caibonyl]-2-m^ 
phenoxyelliyl)pym)lo[24-f|[l^,4]tria2j^^ 

25 4-[[5-[(Me&oxyaziU2K>)ca]i>onyl]-2-medi^^^ 

me1hylcyclohexyl)pyirolo[24-fl[lA4]triazme-6-^ 
N-Ethyl-4-[[5-[(methoxyairdno)carbonyl]-2-me1b^ 
dimefhylpyirolo[2,l-f][l^,4]triazine-6-ca^ 
4-[[5-[(Methoxyammo)carbonyl]-2-meflbylphenyI]a^^ 

30 1rifluon>ethyl)pynx>lo[2,l-f][l^,4]tiiazme-^^ 
N-<2-niU5ioe1hyI)-4-[[5-[(melhoxyammo)ca^ 
methylpym>lo[24-fl[l^>4]tia:ane-6^:^^ 
N-<23-DihydK)-lH-inden-2-yl>4-[[5-[(^^ 
metbylpheayl]anuno>5-metbyli>yn:olo[2,l-^ 

35 N-Elhyl-4-[[5-[(metii03^a]}aino)cai^^ 

me1hylpy£rolo[2,l-f][1^4]triazme-6K:aibox^ 
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4-[[5-[(Meflioxyainino)caibonyl]-2-me^^ 

pentafluoropropyl)p)ntrolo[24-Q[lA4]tiia2dne-6-<^ 

4-[[5-[(Melboxyaamno)carbonyI]-2-me&ylphen^ 

me1iiylethyl)pyrrolo[2, 1 -f] [1 ^,4]triazane-6-carboxamide; 
5 N-(4-FluoTophmyl)-4-[[5-[(mefhoxyammD)c^^ 

methylpyrrolo[24-f][l^,4]Mazme-6-carboxaniide; 

4-[[5-[(Methoxyaimno)carbonyl]-2-me1hylph 

me1hylpytrolo[2,l-Q[lA4]1xia2ine-6-carboxamide; 

4-[[5-[(Methoxyainino)caibonyl]-2-me1hylphe^^ 
10 me11ioxs^henyi)metlQrl]-5-metfay 

4-[[5-[(Medi0xyaiiimo)carbonyl]-2-me^^ 

(trifIuoromeihyl)phenyI]pyirolo[2,l-f|[1^4]ti^^ 

N-[(2,6-DichIoropheayl)melhyI]-4-[[5-[(meli^ 

methylphenyl]aimno]-5-methylpyirolo[24 -f] [1 Afltri^^ 
15 N"[(l S>l-C^ano-2-phenyle%I]-4-|I5-[(me1hoxyamiao)carl^^ 

methylphenyl]amino]-5-methylpyirol6[2J-q[l^,4]tii^^ 

4-[[5-[(Methoxyainino)carbonyl]-2-methylphen^ 

phenyle&yl)pym)loP4-Q[lA4]triazme-6-c^^ 

N-Methoxy-4-methyl-3-[[5-methyl-6-{l-pynx)UdmyIc^^ 
20 jg[l^,4]Ma2m-4-yl]ammo]benzamide; 

4-[[5-[(Metiioxyamino)carbonyl]-2-methylphenyI]amm 

pyridinylmetliyl)pym>lo[2,l**f|[l^»4]t^^ 

4-|I5-[(Me*hoxyamiiU))cailx)nyQ^^ 

(pheiiylme1hyl)pyxiolo[2,l-f|[1^4]t]^^ 
25 4-|X5-[(MeChoxyai]iino)caibonyl]-2-^ 

thiazolyl)pyrn>lo[24-Q[lA4]1riarine-6-^:aibox^ 

4-[[5-[(Metboxyamino)carbonyl]-2-me1hylpte 

methylpropyl]pym)lo[2,l-fl[lA4]triazme-6-car^ 

4-[[5-[0^ethoxyamino)carbonyI]-2-methylphenyl]amino]-^^ 
30 methylpropyI]pyirolo[24-fl[lA4]tria2ine-6-cai^ 

N-[(3-Fluoiophenyl)meAyl]-4-[[5-[(methoxyamino)c^^ 

me1}iylpheDyI]amino]-5-methylpytrolo[24-Q[l»2,4]tii^^ 

N"[H4-nuorophenyI)e1hyl]-4-|I5-[(me1boxyanm 

me1hylphenyl]ammo}-S-mefliylpyitolo|2^ 
35 N-[^Al>ifluaropheiiyl)me«hyI]-4-|I5-[^^ 

me1hyIphenyl]ammo]-5-me%Ipynx>lo[24-f^ and 
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N-[C2,6-DifluoiopheDyl)meaiyI]-4-[[H(n»efl» 
methylpheayl]ainiiM)>5-me%lpyirolol2,l-q[lA4]tr^ 
4-II5-[[(4-CyaiKq)hcnyl)anuno]carbonyl]-2-me1]iylphOT^^ 
pyiioloP4-yi[l A4]triazme-6-carboxamide; 4-[[5-[[(4-Cyano- 
5 phenyl)ainmo]carbonyl]-2-methylphenyl]amino]-5-me%I-i\r-[(l^^ 
phenylefliyl]pyirolo[2,l-^[lA4]tria2me-6-carboxamide;4-[[5-II[(4- 
Cyanophaiyl)arniiM)]caibonyl]animo]-2-methylphe!nyl]ammo]^^^^ 

propylpyrrolo[2,l-/l[lA4]triazine-6-caiboxamide; 

or is (ii) a phannaceuticaUy-a««ptable sal^ hydrate, or prodrug 

10 

19. Acoinpoundaocordiiigtodaim7-whi(AissdectedfixmN-Efli^ 

[(me(iM)xyaniiJK))Mibonyl]-2-mcs%liflienyqa^ 

q[l A4]ttiaane-6Karboxaimd^ 4-[[H(Me1ii03qrainino)caAonyl]^^^ 

ine1iiylphei^l]aiimK)]-5-me&yl-N<l<nethyl^^ 

15 cfflboxamide; 4-[[5-[a^eaioxyaiiiino)carbonyI]-2-mefliylphaiyl]amino]-5^^^ 
propylpyrrolo[24-g[1.2,4]triazme-6-carboxaimde;4-[[5-[(M 
2-rae1hylphenyl]ammo]-5-methyl-N-[l-phenyle%l]pyrroloI2,l-f][lA^ 
carboxamide; and 4-[[5-[(Methoxyammo)caibonyl]-2-meihylphenyl]ammo]-5- 
mefJiyl-N41-methylpropyl]pyrroloP.l-q[l A4]1tiazine-6-carbo^ and a 

20 pharmaceutically-acceptable salt thereof 




or aphannaceutically acceptable salt, prodrug or solvate ftereo^ vsierein 
30 RaismefthylnrCF,; 
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R5 is bydiogea or Iowa allgr]; 

Y is -C(=0)NR2i-. -NRbCCOJNRjt-, -NR23SO2-, or -SO^^ 

R„ and Ro are selected fiom hydrogen, alkyl, alkoxy, aiyl, and aiyl substituted with 
one to three R,„ except y/hsn Y is -NRjjSOi-, R«is C,.4alkyl or aryl 
5 optionally substituted with one to ftree Rj^ 

X is selected fiom -0-. -OC(=0)-, -S-, -S(=OH -SO^- -C(=0)-. -COj- 
-NR,,-, -NR,oC(=OH -NRioC(=0)NRi,- -NR,„CX)j-, -m^oSO^-, 
-NI^oSO^i- -SO^jo-, and-C(=0)NR,a- wX is absent; 

R, is hydrogen. -^IHj, -<>H. -OO^ -SH, -^CHj, -^=<>)R2,, -S(<) 

10 -SOjRa, -SOjNR^Ra, -CXJ^R^,, -C(=0)NR«R2s. -NH* -NRmSO^NR^Rm. 

-NR^iSOiR^j, -NRa4C(=0)R2s, -NR^CO^Ras. -NR^ A=0)NR24R25, halogen, 
uhro, or cyano; 

Ra is alkyl, substituted alkyU alkenyU substituted alkenyl, allq^ 

aryl, substituted aryl, heteroQrdo, substxtuted heterotgrclo, araDcyl, substituted 
15 arattyl, heterocydoalkyl, or substituted heterocycloalkyl; 

R« is hydrogen, alkyl, substituted alkyi, aiyl, substituted aryl, heterocyclo, substituted 

heterocydo, -NR,R* -0R„ or halogen; 
Ra and R« at eadi occurreaice ate hMJq)endentiy sdected fiom alk^ 

Hifluoramethaxy, trifluoromelhyi. hydroxy, alkoxy, alkanoyl, alkanoyloxy, 
20 diiol, alkyhhio, urddo, nitro, cyano, catboxy, carboxyalkyl, carbamyl, 

alkoxycarbonyl, alkylthiono, aiylftiono, arylsulfi>nylamine, Cj. 
4all^lsulfi>nylanMne, sulfonic ad4 alkysulfonyl, sulfonamido, and aiyloxy, 
wherein each group R,3 and Rw may be further substituted by hydroxy, alkyl, 

alkoxy, aryl, or aralkyl; 
25 R^R^R2i,Rj4, and R25 are independently selected fi»m hydrogen, alkyl, substituted 

alkyl, aryl, substituted aiyl, hetraocyclo, and substituted heterocydo; 
Rjj is alkyl, substituted alkyl, aryl, substituted aiyl, heterocydo, or substituted 

heterocydo; and 
TtisO, lor2. 

30 

21. A compound according to dahn 20, having fliefiMmnla: 
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or a phannaceutically acceptable salt, in»drug or solvate fhereoft wbexean. 
Rig is alkoxy, aiyl, or aryl substituted wifli Kisi 

R, and R,o are hydiograi or -OH,; and 
5 Ri3 is lower alkyl, halogen, triflnoromeflio^Qr, trifluoromeflrjrl, hydrojcy. Ci.4alkDxy, 
nitro, or cyano. 

22. A p-tMtipoimd according to daim 20 having fee fomnila: 




or a pharmaceutically-acceptable salt, hydrate or prodrug thereof in which Rjis a 
straight or branched CMalkyl or optionally-substitated beaozyl, and R,3, and R,m, are 
selected ftom hydrogen, C,^alkyl, hydroxy, halogen, cyano, andtiifluoioniefliyL 

15 ) 

23. AconqK>undaccordii»gtocIaim20'«*idiisN-Ediyl-4-[[5- 

[(nieflK>xyaniino)caAoi^'l]-2-inefiiyli»^^ 

fl[l,2,4]tiiaziiie-6-caAoxainid^ or a phatmaceatically acceptale salt comprising a 
meflianesul&Dic salt ibexeoL 

20 

24. A compound according to claim 20 which is 4-[[5-[(Meflioxyamino)carbonyl]- 
2-mefliylphenyl]amino]-5-meti^l-N<lHnethylelhyl)pyrrolo[2,l-q[lA4]triam 
caiboxamid^ ex a fdiaimaceatically- acceptale salt tfaeieol 
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25. A compound according to claim 20 wbich is 4-[[5-[(Melhoxyamino)carbonyII- 

2-metliylphenyl]amino]-5-methyl4^-im>pylpyD^ 

carboxamide; or a phaxmaceadcally acceptale salt thereof 

5 26. A compound according to claim 20 which is 4-[[5-[^ethoxyamino)carbonyI]- 
2-methylphenyl]aniino]-5"methyl-N-[l-phenylethyl]pyrrolo[2,l-^ 
carboxamide; or a pharmaceudcally acceptale salt thereof 

27. A compound according to claim 20 which is 4-[[5- 

10 [^ethoxyamino)carbonyl]-2-methylphenyl]ammo]-5-mefhyl-N-[l - 

melhylpropyl]pyrrolo[2,l-q[l A4]lria2in©-6-carhox^ or aphaimaceutically- 
acceptable salt thereof 

28. A pharmaceutical composition comprising at least one compound according to 
1 5 claim 7 and a phannaceudcally-acceptable carrier or diluent 

29. A pharmaceutical composition comprising at least one compound according to 
claim 20 and a pharmaceutically-acceptable carri^ or diluent 

20 30. A method of trf^tipg iTiflaTnTnaf niy di55nrder comprising administering to a 
patient in need of such treatment a pharmaceutical composition according to claim 28. 

31. The method of claim 30 in which the inflammatory disorder is selected from 
asthma, adxHt respiratory distress syndrome, chronic obstructive pulmonary disease^ 
25 chronic pulmonary inflammatory disease, diabetes, inflanmiatory bowel disease, 

osteoporosis, psoria:ds, graft vs. host rejection, aOierosclerosis, and arthritis induding 
rhematoid arthritis, psoriatic arthritis, traumatic arthritis, rubella artinitis, gouty 
arthritis and osteoarthritis. 
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